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ANNOUNCEMENT. 


■:o:- 


The  Vermont  State  Agricultural  Experiment  Station  was 
established  in  accordance  with  an  Act  of  the  General  Assembly 
approved  Nov.  24rth,  1886,  for  the  purpose  of  promoting  agri- 
culture by  scientific  investigation  a  ad  experiment. 

The  Station  is  prepared  to  analyze  and  test  fertilizers,  cattle 
foods,  seeds,  soils,  milk  and  other  agricultural  materials  and  prod- 
ucts, to  identify  grasses,  weeds  and  useful  or  injurious  insects,  and 
to  give  information  on  various  subjects  of  agricultural  science  for 
the  use  and  advantage  of  the  citizens  of  Vermont. 

All  chemical  analyses,  seed  investigations,  etc.,  proper  to 
an  experiment  station,  that  can  be  used  for  the  public  benefit, 
will  be  made  without  charge.  The  Station  will  undertake  no 
work  the  results  of  which  are  not  at  its  disposal  to  use  or  pub- 
lish if  deemed  advisable  for  the  public  good.  The  results  of 
each  analysis  or  examination  will  be  promptly   communicated 

to  the  party  sending  the  sample.  Those  that  are  of  general 
interest  will  be  published  in  bulletins,  copies  of  which  will 
sent  to  each  post-oflBice  in  the  State.  The  work  of  the  year  will  be 
summed  up  in  the  annual  report  of  the  Station. 

It  is  the  wish  of  the  Board  of  Control  to  make  the  Station 
as  widely  useful  as  its  resources  will  admit.  Every  Vermont 
citizen  who  is  concerned  in  agriculture,  whether  farmer,  manu- 
facturer or  dealer,  has  the  right  to  apply  to  the  Station  for  any 
assistance  that  comes  within  its  province  to  render,  and  the  Station 
will  respond  to  all  applications  as  far  as  lies  in  its  power.  All 
communications  on  agricultural  and  horticultural  topics  will  be 
fairly  considered  and  as  far  as  possible  promptly  answered. 
Any  one  desising  to  send  samples  or  specimens  for  examination 
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should  first  write  to  the  Experiment  Station  and  get  blanks  and 
directions  for  taking  samples. 

Parcels  by  express,  to  receive  attention,  should  be  prepaid. 

The  Station  offices  and  laboratory  are  in  the  Station 
Building,  comer  of  Main  St.  and  University  Place.  The 
Station  farm  is  in  South  Burlington.  The  Station  has  telephone 
connection  and  may  be  spoken  from  the  Central  Telephone 
Office  and  any  Hotel  in  Burlington,  and  from  the  Telephone 
Stations  at  Essex  Junction,  Georgia,  Milton,  St.  Albans,  Willis- 
ton,  Winooski  and  Montpelier. 

W.  W.  COOKE,  Director, 

Burlington,  Vt. 

lOp* Address  all  communications,  not  to  any  individual  officer, 
but  to  the  Agricultural  Experiment  Station,  Burlington,  Vt. 
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KEPOET  OF  THE  DIRECTOR. 


:o:- 


The  law  creating  the  Vermont  State  Agricultural  Experi- 
ment Station  placed  it  under  the  charge  of  the  University  of 
Vermont  and  State  Agricultural  College.  The  University  at 
once  turned  over  to  the  uses  of  the  Station  the  large  brick  build- 
ing formerly  occupied  by  the  Medical  Department,  thus  furnish- 
ing ample  room  for  the  offices  and  laboratories  of  the  Station, 
but  owing  to  the  limited  appropriation,  two  rooms  only  were  litted 
up  at  first  for  its  use.  The  first  appropriation  dated  from  Dec. 
Ist,  1886.  By  March  1st,  1887,  a  chemical  laboratory  had  been 
furnished,  well  equipped  throughout  for  agricultural  investiga- 
tion, and  active  work  was  commenced. 

This  report  covers  the  first  twelve  months  of  the  actua 
work  of  the  Station,  ending  March  1st,  1888. 

The  sampling  and  analysis  of  commercial  fertilizers  licensed 
for  sale  in  the  State  has  necessarily  occupied  a  large  part  of 
tlie  attention  of  the  Station  during  the  past  year.  As  required 
by  law,  at  least  three  samples  have  been  drawn  of  each  brand, 
from  places  widely  separated  in  the  State,  so  that  the  average 
of  these  shall  represent  as  fairly  as  possible  the  average  quality 
of  the  goods.  In  all,  about  125  different  samples  of  licensed 
fertilizers  have  been  drawn  and  analyzed.  In  addition  to  this, 
the  Station  has  analyzed  various  fertilizing  materials,  as  follows  : 

Mixed  fertilizers,  9  samples, 

Bone  Meal,  9  samples. 

Agricultural  chemicals,  8  samples, 

Minerals,  5,  Ashes,  3,  samples. 

Muck,  2  samples. 

Farm-yard  manure,  3,  samples. 

Miscellaneous,  4. 

As  the  Station  had  no  farm  of  its  own,  it  was  necessarv 
that  any  field  or  feeding  experiments  undertaken  should  be 
<^onducted  on  the  farms   of  others.      In   answer   to   a  request 
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published  in  the  newspapers  of  the  State,  many  farmers- 
gave  us  the  use  of  their  land  and  equipments,  and  the 
Station  desires  to  express  here  its  thanks  to  the  farmers  wha 
have  so  generously  aided  it  in  its  investigations.  Three  general 
lines  of  work  were  laid  out  for  these  experiments  on  the  various 
farms  throughout  the  State : 

1.  An  experiment  with  fertilizers,  to  answer  the  question 
whether  South  Carolina  rock  and  bone-black  in  their  undissolved 
form  could  be  profitably  used  by  farmers  as  a  fertilizer  for  the 
hay  crop. 

2.  Tests  of  new  fodder  plants,  the  following  varieties- 
being  tried  :  Alfalfa,  Cowpea,  Seradella,  Winter  Vetch,  Spring 
Vetch  and  Yellow  Lupine. 

3.  Feeding  experiments  with  milch  cows,  to  determine^ 
the  eflTect  of  various  rations  on  the  quantity  and  quality  of  the 
milk. 

4.  Besides  these,  the  Station  has  made  numerous  analyses- 
of  various  feeding  materials,  some  at  the  request  of  farmers  in 
the  State,  and  others  in  connection  with  the  feeding  and  field 
experiments  above  mentioned.  In  the  following  pages  will  be 
found  a  more  detailed  account  of  the  work. 

The  Statipn  has  issued  seven  bulletins  during  the  year,  as- 
follows : 

No.  1.     Analyses  of  Licensed  Fertilizer.   Issued  March  31 
1887. 

No.  2.  Analyses  of  Licensed  Fertilizers.  Issued  June  30,. 
1887. 

No.  3.     Analyses  of  Bone  Meal.     Issued  August  11,  1887^ 

No.  4.  Field  and  Feeding  Experiments  with  Cowpea  and 
Seradella.     Issued  November  22, 1887. 

No.  6.  The  Availability  of  the  Nitrogen  in  Fertilizers- 
Issued  January  23,  1888. 

No.  6.  Analyses  of  Ashes,  Bone  Meal  and  Licensed  Fer- 
tilizers.    Issued  February  27,  1888. 

No.  7.     Report  of  the  Meeting  of  Agriculturists  to  con- 
sider the  work  of  the  Station  under  the  provisions  of  the  Hatch 
Bill.     Issued  March  1,  1888. 

Under  the  Hatch  Bill  the  Station  will  hereafter  receive 
$15,000  a  year.     This  will  enable  it  to  increase  the  scope  and 
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variety  of  its  work.     A  farm  has  been  purchased  and  suitable 
buildings  have  been   erected  and  well  stocked  to  make  a  fully 
equipped  experimental  farm,  so  that  hereafter  the  Station  will  * 
be  enabled  to  carry  on  its  work  in  the  following  definite  lines  of 
research : 

1.  Field  experiments  with  the  principal  farm  crops  of  the 
State. 

2.  The  feeding  of  farm  stock. 

3.  The  study  of  various  fruits  and  vegetables  adapted  to 
the  soil  and  climate  of  the  State. 

4.  Tlie  study  of  milk  and  all  of  its  products. 

5.  The  diseases  of  plants. 

6.  The  study  of  insects  injurious  to  vegetation. 

7.  Fertilizers,  both  in  the  field  and  the  laboratory. 

8.  Miscellaneous  chemical  work  which  may  be  sent  in  by 
the  farmers  of  the  State. 
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•:o:- 


It  is  hereby  enacted  by  the  Oeneral  Assembly  of  the  State 
of  Vermont  : 

Section  1.  Manufacturers  and  importers  of  commercial 
fertilizers,  sold  or  offered  for  sale  in  this  State,  shall,  before  such 
fertilizer  is  sold  or  offered  for  sale,  obtain  a  license  from  the 
State  treasurer,  countersigned  and  recorded  by  the  secretary  of 
the  board  of  agriculture,  for  each  brand  of  fertilizer  so  sold  or 
offered  for  sale,  authorizing  the  sale  of  the  same  in  the  State, 
and  shaU  securely  affix  to  each  barrel,  bag,  or  other  package  of 
such  fertilizer  the  word  "  licensed,"  with  the  number  and  date 
of  the  license.  Tlic  person  obtaining  such  license  for  a  brand 
of  fertilizer  shall  pay  to  the  State  fifty  dollars  for  each  brand 
licensed,  and  the  license  shall  be  valid  for  one  year. 

Sbc.  2.  Manufacturers  and  importers  of  commercial  ferti- 
lizers sold  or  offered  for  sale  in  this  State,  shall,  before  such  fer- 
tilizer is  so  sold  or  offered  for  sale,  file  with  the  State  treasurer  a 
bond,  with  sureties  residing  in  the  State  satisfactory  to  said  treas- 
urer, in  the  sum  of  five  thousand  dollars,  payable  to  the  State, 
conditioned  for  the  payment  of  forfeitures  and  costs  imposed  on 
such  manufacturers  or  importers  for  violating  the  provisions  of 
this  act,  and'  such  bond  shall  be  renewed  from  time  to  time,  as 
the  State  treasurer  may  require. 

Skc.  3.  Mauufactm'crs  and  importers  of  commercial  ferti- 
lizers sold  or  offered  for  sale  in  this  State,  shall,  before  such  fer 
tilizer  is  sold  or  offered  for  sale,  securely  affix  to  each  barrel, 
bag  or  package  of  such  fertilizers,  a  label  wherein  they  shall 
state  in  legible  print,  the  name  and  place  of  business  of  such 
manufacturer  or  importer,  the  year  of  the  manufacture  of  such 
fertilizer,  or,  if  the  fertilizer  is  imported,  the  year  of  its  import- 
ation, and  net  weight  of  the  same,  also  the  constituent  parts  of 
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such  fertilizer,  and  the  percentage  of  nitrogen,  of  potash,  of  sol- 
uble^ reverted  and  insohible  phosphoric  acid. 

Sec.  4.  A  manufacturer  or  importer  of  commercial  ferti- 
lizers, sold  or  offered  for  sale  in  this  State,  who  violates  any  of 
the  provisions  of  this  act,  shall  forfeit  to  the  State  one  thousand 
dollars,  to  be  recovered  in  an  action  on  the  bond  required  to  be 
filed  by  such  manufacturer  or  importer,  under  the  provision  of 
section  two  of  this  act. 

And  it  shall  be  the  duty  of  the  secretary  of  the  board  of 
agriculture  to  notify  the  State  treasurer  of  all  violations  of  the 
provisions  of  this  act,  and  the  State  treasurer  siiall  immediately 
commence  suit  on  the  bond  in  the  name  of  the  State,  and  prose- 
cute the  same  to  final  judgment. 

Sec.  5.  The  word  "  importers  "  in  this  act  shall  be  con- 
strued to  mean  persons  importing  fertilizers  directly  from 
countries  without  the  United  States. 

Seo.  6.  The  term  ''  commercial  fertilizers,"  as  used  in  this 
act,  shall  be  taken  to  mean  compounded  and  manufactured  sub- 
stances containing  or  represented  to  contain  two  or  more  ingre- 
dients mentioned  in  section  three  of  this  act,  but  shall  not  apply 
to  the  separate  ingredients  used  to  manufacture  the  same  when 
sold  in  their  pure  condition,  or  to  bone  meal,  land  plaster,  lime 
or  any  substance  the  product  of  nature  which  has  not  been  com- 
pounded. 

Sec.  7.  A  person  who  sells  or  keeps  for  sale  a  commercial 
fertilizer,  the  manufacturers  or  importers  whereof  have  not  com- 
plied with  the  provisions  of  sections  one  and  two  of  this  act,  and 
the  barrels,  bags  or  packages  whereof  are  not  marked  with  legi- 
bly printed  labels  purporting  to  specify  the  particulars  required 
to  be  specified  in  such  labels  by  section  three  of  this  act,  shall 
be  fined  two  hundred  dollars. 

Sec.  8.  The  agents  in  this  State  of  the  manufacturers  or 
importers  of  a  commercial  fertilizer  may  sell  any  commercial  fer- 
tilizers in  their  possession  in  this  State  at  the  time  of  the  passage 
of  this  act,  although  the  same  is  not  labeled  in  conformity  with 
the  provisions  of  section  two  of  this  act. 

Seo.  9.  The  chemist  of  the  University  of  Vermont  and 
State  Agricultural  College  shall  be  ex-oflicio  State  chemist  for 
the  purposes  named  in  this  act. 
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Sec.  10.  It  shall  be  the  duty  of  the  secretary  of  the  St«te 
board  of  agriculture  by  himself,  or  by  some  suitable  person,  to 
be  appointed  for  that  purpose,  to  draw  at  least  three  samples  in 
each  year  of  each  brand  of  fertilizers  kept  for  sale  in  the  State, 
from  stock  in  the  hands  of  the  agents  or  dealers  in  the  same, 
which  drawings  shall  be  made  in  the  presence  of  at  least  two 
witnesses,  and  without  any  previous  notice  or'  information  of 
such  drawing  to  the  manufacturer,  or  agent,  or  dealer  in  such 
fertilizer. 

Each  sample  so  drawn  shall  be  divided  into  three  parts,  and 
placed  in  tin  or  glass  vessels  and  carefully  sealed,  which  shall 
CHch  have  a  label  placed  thereon,  stating  the  name  of  the  manu- 
facturer of  said  sample  and  the  brand  or  trade  mark  under  which 
it  is  sold,  from  what  agent  or  dealer,  and  when  and  where  the 
same  was  drawn,  which  label  shall  be  signed  by  the  secretary  or 
other  persons  drawing  the  same,  and  by  the  witnesses  present  at 
«aid  drawing  and  sealing  up  of  said  samples. 

One  of  said  vessels  containing  said  samples  shall  be  kept  by 
the  agent  or  dealer,  one  shall  be  kept  by  the  secretary  of  the 
board  of  agriculture,  and  one  shall  be  sent  to  the  State  chemist, 
who  shall  properly  analyze  the  same,  and  duly  report  to  the  sec- 
retary of  the  board  of  agriculture  the  result  of  said  analysis, 
stating  the  methods  used  by  him  to  determine  the  amounts  of 
potash,  nitrogen,  soluble,  reverted  and  insoluble  phosphoric  acid, 
and  such  amounts ;  and  said  secretary  of  the  board  of  agricul- 
ture shall  cause  such  reports  to  be  published,  giving  the  name 
of  the  chemist  making  the  same. 

Sbc.  11.  If  the  secretary  of  the  State  board  of  agriculture, 
or  the  State  chemist  making  the  analysis,  shall  violate,  or  know- 
ingly fail  to  perform  his  duty,  as  prescribed  in  said  section,  or 
shall  coUude  with  any  manufacturer  of,  or  agent  or  dealer  in,  any 
fertilizer,  to  evade  the  provisions  of  said  section,  so  as  to  injure 
any  manufacturer  of,  agent  or  dealer  in  any  fertilizer,  such  sec- 
retary or  chemist  shall,  upon  conviction  thereof,  be  sentenced  to 
pay  a  fine  of  one  thousand  dollars. 

Seo.  12.  The  University  of  Vermont  and  State  Agricul- 
tural College  shall  receive  five  dollars  for  each  analysis  made 
under  the  provisions  of  section  nine  of  this  act.  The  seci^etary 
of  the  board  of  agriculture  shall  receive  fifty  cents  for  recording 
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«ach  license,  and  two  dollars  a  day  for  time  necessarily  spent  in 
drawing  samples,  and  his  traveling  expenses  incurred  in  the  dis- 
charge of  such  duty.  Such  fees  and  compensation  shall  be  paid 
from  the  State  treasury,  but  the  fees  and  compensation  incident 
to  the  drawing  of  samples  and  analyzing  any  one  brand  of  fertili- 
zer and  recording  the  license  for  such  brand,  shall  not  exceed 
the  amount  paid  for  such  license. 

Sec.  13.     This  act  shall  take  effect  from  its  passage. 

Approved  November  29,  1832. 


No.  89.— AN  ACT  TO  AMEND  NUMBER  ONE  HUN- 
DEED  AND  NINETEEN  OF  THE  ACTS  OF  1882, 
RELATING  TO  COMMERCIAL  FERTILIZERS. 

It  is  hereby  enacted  by  the  General  Assembly  of  the  State 
iff  Vermont: 

Section.  1 .  Section  one  of  number  119  of  the  acts  of  1882 
is  hereby  amended  so  as  to  read  as  follows :  Manufacturers  and 
importers  of  commercial  fertilizers  sold  or  offered  for  sale  in  this 
State,  shall,  before  such  fertilizer  is  sold  or  offered  for  sale,  obtain 
a  license  from  the  State  treasurer,  countersigned  and  recorded 
by  the  secretary  of  the  board  of  agriculture,  for  each  brand  of 
fertilizer  so  sold  or  offered  for  sale,  authorizing  the  sale  of  the 
same  in  the  State,  and  shall  securely  affix  to  each  barrel,  bag  or 
other  package  of  such  fertilizer  tlie  word  "  licensed,"  with  the 
number  and  date  of  the  license.  The  person  obtaining  such 
license  for  a  brand*of  fertilizer  shall  pay  to  the  State  fifty  dol- 
lars for  each  brand  licensed,  and  the  licenses  shall  expire  on  the 
thirty-first  day  of  December  of  the  year  for  which  they  are 
issued. 

Sec.  2.     This  act  shall  take  effect  from  its  passage. 

Approved  November  25, 1884. 
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VERMONT  EXPERIMENT  STATION  LAW. 


•:o:- 


NO.  73.— AN  ACT  TO  ESTABLISH  A  STATE  AGKICUL- 

TURAL  EXPERIMENT  STATION. 


:o:- 


It  is  hereby  enacted  by  the  General  Assembly  of  the  State 
of  Vermont  : 

Section  1.  For  the  promotion  of  Bcientific  and  practical 
agriculture,  and  for  preventing  frauds  and  adulterations  in  com- 
mercial fertilizers,  foods,  feeding  stuff8,  seeds,  and  commercial 
products,  there  is  hereby  established  a  State  agricultural  exper 
iment  station,  in  connection  with,  and  under  the  control  of  th« 
University  of  Vermont  and  State  Agricultural  College. 

Sec.  2.  The  trustees  of  the  University  of  Vermont  and 
State  Agricultural  College  shall  appoint  annually  two  of  tboir 
number,  who,  with  the  president  of  said  institution  as  their 
chairman,  shall  act  as  a  board  of  control  for  said  State  agricul- 
tural experiment  station.  It  shall  be  the  duty  of  the  board  if 
control  to  appoint  a  director  and  such  other  officers  and  employes 
as  they  may  deem  proper  for  the  State  agricultural  experiment 
station,  and  to  audit  all  bills  for  its  expenses,  and  to  have  gen- 
eral oversight  and  direction  of  its  affairs. 

Sec.  3.  The  director  and  other  officers  of  the  State 
agricultural  experiment  station  shall  investigate  such  subjects 
as  the  board  of  control  may  from  time  to  time  direct,  but  they 
are  especially  charged : 

1.  With  investigations  relating  to  the  ravages  «f  insects 
and  the  dissemination  of  such  information  as  may  be  deemed 
advisable  for  their  abatement. 
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2.  With  investigations  and  experiments  directed  to  the 
introduction  and  fostering  of  new  agricaltural  industries  adapted 
to  the  various  climates  and  soils  of  the  State,  and  especially  of 
new  fodder  plants  and  feeding  stufPs. 

3.  With  conducting  experiments  on  the  nutrition  and 
growth  of  plants,  with  a  view  to  ascertain  what  fertilizers  are 
best  suited  to  the  various  crops  of  this  State. 

Sbo.  4.  Any  farmer  or  other  resident  of  this  State,  pur- 
chasing for  his  own  use  a  commercial  fertilizer  that  has  been 
duly  licensed  for  sale  in  the  State,  may  require  the  dealer  to 
draw  in  his  presence  a  sufficient  quantity  of  said  commercia. 
fertilizer  to  serve  as  a  sample  for  chemical  analysis,  and  said 
dealer  shall  certify  that  the  sample  drawn  fairly  and  correctly 
represents  the  average  composition  of  the  fertilizer  sold.  Tlie 
above  mentioned  sample  shall  be  sent  by  the  buyer  in  a  sealed 
vessel,  charges  prepaid,  to  the  State  agricultural  experiment 
station,  accompanied  by  a  certified  statement  from  the  buyer, 
giving  the  name  and  address  of  the  manufacturer,  the  name  and 
address  of  the  agent  or  person  from  whom  it  was  purchased,  the 
date  of  its  manufacture,  the  date  and  place  of  drawing  the  sam- 
ple, and  its  guaranteed  composition  and  selling  price.  The 
director  of  the  State  agricultural  experiment  station  shall  cause 
to  be  analyzed,  free  of  charge,  all  such  samples,  and  shall  send 
copies  of  the  analysis,  as  soon  as  made,  to  the  person  send- 
ing the  sample  and  to  the  dealer  from  whom  it  was  purchased  ; 
provided,  that  there  shall  not  be  required  in  any  one  year  more 
than  two  such  analyses  of  the  same  brand  of  fertilizer. 

Sbo.  5.  The  officers  and  employes  of  the  State  agricul- 
tural experiment  station  shall,  so  far  as  time  and  means  permit, 
make  analyses  of  all  samples  received  of  unlicensed  commercial 
fertilizers,  home  made  fertilizers,  and  the  material  for  compost- 
ing the  same.  They  shall  also  analyze  soils,  feeding  stufiFs, 
milk,  butter,  oleomargarine  and  other  substitutes  for  butter, 
drinking  water,  and  other  substances  or  products,  provided  that 
in  their  judgment  such  analyses  would  be  for  the  advancement 
of  the  public  good.  All  such  analyses  shall  be  free  of  charge 
to  residents  of  this  State. 

(2) 
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Seo.  6.  The  dii*ector  of  the  State  agricaltural  experiment 
station  shall  from  time  to  time  publish  balletins  of  its  work  for 
general  distribution.  Copies  of  these  bulletins  shall  be  far- 
nished  free  of  charge  to  any  one  sending  his  address,  and  at  least 
two  copies  of  each  bulletin  shall  be  sent  to  each  post-office  in 
the  State.  The  director  shall  publish  an  annual  report  for  free 
distribution. 

Sec.  7.  The  sum  of  three  thousand  five  hundred  dollars, 
annually,  is  hereby  appropriated  to  the  University  of  Vermont 
and  State  Agricultural  College  for  the  support  and  maintenance 
of  the  above  mentioned  State  agricultural  experiment  station,  to 
be  paid  on  the  warrant  of  the  governor,  semi-annually,  on  the 
iirst  day  of  December  and  June,  the  first  payment  to  be  on  the 
first  day  of  December,  1886. 

Seo.  8.  All  duties  prescribed  by  act  one  hundred  and 
nineteen  of  the  laws  of  1882,  relating  to  commercial  fertilizers, 
to  be  performed  by  the  secretary  of  the  board  of  agriculture, 
shall  hereafter  be  performed  by  the  director  of  the  State  agri- 
cultural experiment  station. 

Sec  9.     This  act  shall  take  effect  from  its  passage. 

Approved  November  24,  1886. 
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THE  UmTED  STATES  EXPERIMENT  STATION  LAW. 


•:o: 


An  act  to  establish  agricultural  expci:iineiit  stations  in  con- 
nectipn  with  the  colleges  established  in  the  several  States  under 
the  provisions  of  an  act  approved  July  2, 1862,  and  of  the  acts 
supplementary  thereto. 

Section  1.  Be  it  enacted  by  the  Senate  and  House  of 
Kepresentatives  of  the  United  States  of  America  in  Congress 
assembled,  That  in  oi-der  to  aid  in  acquiring  and  diffusing 
among  the  people  of  the  United  States  useful  and  practical 
information  on  subjects  connected  with  agriculture,  and  to 
promote  scientific  investigation  and  experiment  respecting  the 
principles  and  applications  of  agricultural  science,  there  shall  be 
established,  under  the  direction  of  the  college,  or  colleges,  or 
agricultural  department  of  colleges,  in  each  State  or  Territory 
established,  or  wlaich  may  hereafter  be  established,  in  accord- 
ance with  the  provisions  of  an  act  approved  July  2,1862, 
entitled  '^  An. act  donating  public  lands  to  the  several  States  and 
Territories  which  may  provide  colleges  for  the  benefit  of  agri- 
culture and  the  mechanic  arts,"  or  any  of  the  supplements  to 
said  act,  a  department  to  be  known  and  designated  as  an 
*'  agricultural  experiment  station  :"  Provided,  that  in  any  State 
or  Territoiy  in  whicl^  two  such  colleges  have  been  or  may  be  so 
established,  the  appropriation  hereinafter  made  to  such  State  or 
Territory  shall  be  equally  divided  between  such  colleges,  unless 
the  IjCgislature  of  such  State  or  Territory  shall  otherwise  direct. 
.  Sec.  2.  That  it  shall  be  the  object  and  duty  of  said  exper- 
iment stations  to  conduct  original  researches  or  verify  experi- 
ments .  on  the  physiology  of  plants  and  animals ;  the  diseases 
to  which  they  are  severally  subject,  with  the  remedies  for  the 
same  ;  the  chemical  composition  of  useful  plants  at  their  differ- 
ent stages  of  growth ;  the  comparative  advantages  of  rotative 
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cropping  as  pursued  under  a  varying  series  of  crops ;  the  capacity 
of  new  plants  or  trees  for  acclimation ;  the  analysis  of  soils  and 
water;  the  chemical  composition  of  manures,  natural  or  artificial, 
with  experiments  designed  to  test  their  comparative  effects  on 
crops  of  different  kinds ;  the  adaptation  and  value  of  grasses  and 
forage  plants ;  the  composition  and  digestibility  of  the  different 
kinds  of  food  for  domestic  animals ;  the  scientific  and  economic 
questions  involved  in  the  production  of  butter  and  cheese ;  and 
such  other  researches  or  experiments  bearing  directly  on  the 
agricultural  industry  of  the  United  States  as  may  in  each  case 
be  deemed  advisable,  having  due  regard  to  the  varying  condi- 
tions and  needs  of  the  respective  States  or  Territories. 

Seo.  3.  That  in  order  to  secure,  as  far  as  practicable, 
uniformity  of  methods  and  results  in  the  work  of  said  stations, 
it  shall  be  the  duty  of  the  United  States  commissioner  of  agri- 
culture to  furnish  forms,  as  far  as  practicable,  for  the  tabulation 
of  results  of  investigation  or  experiments;  to  indicate,  from 
time  to  time,  such  lines  of  inquiry  as  to  him  shall  seem  most 
important ;  and,  in  general,  to  furnish  such  advice  and  assistance 
as  will  best  promote  the  purposes  of  this  act.  It  shall  be  the 
duty  of  each  of  said  stations,  annually,  on  or  before  the  first  day 
of  February,  to  make  to  the  governor  of  the  State  or  Territory 
in  which  it  is  located,  a  full  and  detailed  report  of  its  operations, 
including  a  statement  of  receipts  and  expenditures,  a  copy  of 
which  report  shall  be  sent  to  each  of  said  stations,  to  the  said 
commissioner  of  agriculture,  and  to  the  secretary  of  the  treasury 
of  the  United  States. 

Sec.  4.  That  bulletins  or  reports  of  progress  shall  bepub- 
lislied  at  said  stations  at  least  once  in  three  months,  one  copy  of 
which  shall  be  sent  to  each  newspaper  in  the  States  or  Territo- 
ries in  which  they  are  i-espectively  located,  and  to  such  indi- 
viduals actually  engaged  in  farming  as  may  request  the  same, 
and  as  far  as  the  means  of  the  station  will  permit.  Such  bulle- 
tins or  reports,  and  the  annual  reports  of  said  stations,  shall  be 
transmitted  in  the  mails  of  the  United  States  free  of  charge  for 
postage,  under  such  regulations  as  the  postmaster-general  may 
from  time  to  time  prescribe. 

Sec.  5.  That  for  the  purpose  of  paying  the  necessary 
expenses  of  conducting  investigations  and  experiments  and  print- 
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ing  and  distributing  the  results  as  hereinbefore  prescribed,  the  sum 
of  $15,000  is  hereby  appropriated  to  each  State,  to  be  specially 
provided  for  by  Congress  in  the  appropriations  from  year  to  year, 
and  to  each  Territory  entitled  under  the  provisions  of  section 
eight  of  this  act,  out  of  any  money  in  the  treasury  proceeding 
from  the  sales  of  public  lands,  to  be  paid  in  equal  quarterly  pay- 
ments on  the  first  day  of  January,  April,  July  and  October  in 
each  year,  to  the  treasurer  or  other  officer  duly  appointed  by  the 
governing  boards  of  said  colleges  to  receive  the  same,  the  first 
payment  to  be  made  on  the  first  day  of  October,  1887 :  Pro- 
vided, however,  that  out  of  the  first  annual  appropriation  so 
received  by  any  station  an  amount  not  exceeding  one-fifth  may 
be  expended  in  the  erection,  enlargement,  or  i*epair  of  a  build- 
ing or  buildings  necessary  for  carrying  on  the  work  of  such  sta- 
tion ;  and  thereafter  an  amount  not  exceeding  5  per  centum  of 
such  annufd  appropriation  may  be  so  expended. 

Sec.  6.  That  whenever  it  shall  appear  to  the  secretary  of 
the  treasury,  from  the  annual  statement  of  receipts  and  expend- 
itures of  any  of  said  stations  that  a  portion  of  the  preceding 
annual  appropriation  remains  unexpended,  such  amount  shall  be 
deducted  from  the  next  succeeding  annual  appropriation  to  snch 
station,  in  order  that  the  amount  of  money  appropriated  to  any 
station  shall  not  exceed  the  amount  actually  and  necessarily 
required  for  its  maintenance  and  support. 

Sec.  7.  That  nothing  in  this  act  shall  be  construed  to 
impair  or  modify  the  legal  relation  existing  between  any  of  the 
said  colleges  and  the  government  of  the  States  or  Ten-itories  in 
which  they  are  respectively  located. 

Seo.  8.  That  in  States  having  colleges  entitled  under  this 
section  to  the  benefits  of  this  act,  and  having  aho  agricultural 
experiment  stations  established  by  law  separate  from  said  col- 
leges, such  States  shall  be  authorized  to  apply  such  benefits  to 
experiments  at  stations  so  established,  by  such  States ;  and  in 
case  any  State  shall  have  established,  under  the  provisions  of 
said  act  of  July  2  aforesaid,  an  agricultural  department  or 
experimental  station  in  connection  with  any  university,  college, 
or  any  institution  not  distinctively  an  agricultural  college  or 
school,  and  such  State  shall  have  established,  or  shall  here- 
after establish  a  separate  agricultural  college  or  school,  which 


22  U.    8.   EXPBRIMEin    STATION    LAW. 

shall  have  connected  therewith  an  experimental  farm  or  Bta- 
lion,  the  legislature  of  such  state  may  apply  in  whole  or  in 
part  the  appropriation  by  this  act  made,  to  such  separate 
agricultural  college  or  school ;  and  no  legislature  shall,  by  con- 
tract, express  or  implied,  disable  itself  from  so  doing. 

Sec.  9.  That  the  grants  of  moneys  authorized  by  this  act 
are  made  subject  to  the  legislative  assent  of  the  several  States 
and  Territories  to  the  pui-pose  of  said  grants :  Provided,  That 
payments  of  such  installments  of  the  appropriation  herein  made 
as  shall  become  due  to  any  State  before  the  adjournment  of  the 
regular  session  of  its  legislature  meeting  next  after  the  passage 
of  this  act  shall  be  made  upon  the  assent  of  the  governor  tliere- 
of  duly  certified  to  the  secretary  of  the  treasury. 

Sec.  10.  Nothing  in  this  act  shall  be  held  or  construed  as 
binding  the  United  States  to  continue  any  payments  from  the 
treasury  to  any  or  all  the  States  or  institutions  mentioned  in  this 
act,  but  Congress  may  at  any  time  amend,  suspend  or  repeal  any 
or  all  <jf  the  provisions  of  this  act. 
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OBSERVANCE  OF  THE  FERTILIZER  LAW. 


-:o:- 


List  of  manufacturers  who  have  paid  licenses  as  required  by    , 
the  fertilizer  law  and  of  the  fertilizers  which  have  been  thus 
licensed  for  sale  in  the  State  during  the  year  ending  December 
31,1887: 

FIBM.  BRAND    OF   FEBTILIZBR. 

Bowker  Fertilizer  Co.,  Bowker's  Hill  and  Drill  Phos- 

Boston,  Mass.         phate. 

Stockbridge  Manure. 
Potato  Phosphate. 
Ammoniated  Dissolved  Bone. 

Bradley  Fertilizer  Co.,  Bradley's  X  L  Superphosphate. 

Boston,  Mass.  B.  D.  Sea  Fowl  Guano. 

Potato  Manure. 
Original  Coe's  Superphosphate 

Buffalo  Fertilizer  Co.,  Buffalo  Ammoniated  Bone  Sn- 

Buffalo,  N.  Y.         perphosphate. 

Buffalo  Superphosphate  for  Po- 
tatoes, Hops  and  Tobacco. 
Buffalo  Spec'l  Superphosphate. 

Clark's  Cove  Guano  Co.,  Bay  State  Fertilizer. 

New  Bedford,  Mass. 

Cleveland  Dryer  Co.,  Cleveland  Superphosphate. 

Cleveland,  O. 

Coe,  E.  Frank,  High  Grade  Superphosphate. 

New  York,  N.  Y. 
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FIBH.  BRAND    OF  FERTILIZER. 

Common  Sense  Fertilizer  Co.,      Common  Sense  Fertilizer,No.l. 

Boston,  Mass.         "  "  «  «  2. 

Special  Soluble  Fertilizer,  No. 
22. 

Cumberland  Bone  Co.,  Cumberland  Superphosphate. 

Portland,  Me.  Cumberland    Seeding     Down 

Fertilizer. 

Flamingo  Guano  Co.,  Liebig's    Ammoniated    Super- 

Baltimore,  Md.        phosphate. 

Glidden  &  Curtis,  Boston,  Mass.  Soluble  Pacific  Guano. 

Michigan  Carbon  Works,  Homestead  Fertilizer. 

Detroit,  Mich. 

Orient  Guano  M'f'g  Co.,  Orient  Complete  Manure. 

Orient,  L.  I. 

Quiimipiac  Co.,  Quinnipiac  Phosphate. 

New  London,  Conn.  Quinnipiac  Potato  Manure. 

Pine  Island  Phosphate. 

Standard  Fertilizer  Co.,*  Standard  Fertilizer. 

Boston,  Mass.  Standard  Guano. 

Tucker,  J.  A.,  Boston,  Mass.        Bay    State    Bone    Superphos- 
phate of  Lime. 

Williams  &  Clark  Co.,  Americus  Ammoniated  Super- 

New  York,  N.  Y.  phosphate. 

Special  Potato  Fertilizer. 

Note. — No  samples  of  Original  Coe's  Superphosphate  could  be  found  in 
the  State,  and  hence  no  analyses  have  been  made  of  this  brand. 
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INSPECTION  OF  FEETILIZERS. 


:o:- 


Daring  the  past  year  the  Station  has  drawn  and  analyzed 
about  one  hundred  and  twenty-five  samples  of  licensed  fertil- 
izers. 

In  order  that  the  analysis  of  a  fertilizer  may  be  of  value,  it 
must  fairly  represent  the  average  composition  of  that  fertilizer. 
Great  care  is  necessary  in  drawing  a  sample  for  analysis,  to  get 
one  that  is  a  fair  sample.  In  this  State  a  sampling  tube  is  used 
that  takes  a  section  or  core  out  of  the  entire  length  of  the  pack- 
age, and  thus  insures  fair  sampling.  In  addition  to  this  precau- 
tion, the  State  law  requires  the  analysis  of  at  least  three 
different  samples  of  each  brand,  so  that  the  average  of  these 
may  be  taken  to  fairly  represent  the  general  character  of  the 
fertilizer.  All  the  samples  analyzed  in  1887  were  drawn  by  the 
Director  of  the  Experiment  Station,  either  in  person  or  by  deputy. 

EXPLANATION   OF  TEBMS, 

The  following  explanations  of  the  meaning  of  the  terms 
used  to  designate  the  valuable  ingredients  of  fertilizers,  is  taken 
largely  from  the  last  Vermont  report  of  fertilizer  analyses  for 
1886. 

The  ingredients  of  commercial  fertilizers  upon  which  both 
their  agricultural  and  commercial  values  chiefly  depend  are  nitro- 
gen, phosphoric  acid,  and  potash.  Besides  these  more  valu- 
able ingredients,  sulphuric  acid  and  lime  are  always  present  in 
superphosphates  in  considerable  quantities,  being  a  necessary 
accompaniment  of  phosphoric  acid  as  it  exists  in  all  fertilizers. 

Nitrogen  is  the  most  costly  of  the  three  important  ingre- 
dients mentioned,  and  adds  largely  to  the  commercial  value  of 
all  the  fertilizers  sold  in  Vermont.  It  is  found  in  the  wholesale 
markets  in  quite  a  variety  of  substances  which  are  used  to  sup- 
ply this  ingredient  to  mixed  fertilizers,  but  which  are  available 
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for  fertilizing  pni-poBos  when  pnrchased  unmixed  with  anything 
else.  Organic  Nitrogen  is  the  nitrogen  of  animal  and  vege- 
table tissues.  The  following  materials  f arnish  organic  nitrogen 
to  fertilizers :  Dried  blood,  dried  and  ground  fish,  azotin  and 
ammonite  (prepared  animal  matter),  fidh  scrap,  meat  scrap,  cot- 
ton  seed  meal,  castor  pomace,  horn,  hair,  wool,  leather-waste, 
etc.  These  substances  must  decompose  and  the  nitrogen  become 
changed  into  compounds  of  nitric  acid  and  ammonia  before  it 
is  available  to  plants.  There  is,  therefore,  a  great  difference  in 
the  value  of  organic  nitrogen  as  found  in  th^  above-named  mate- 
rials.  Dried  blood,  for  instance,  decomposes  in  the  soil  rapidly, 
while  horn,  hair,  wool  and  leather  scrap,  decay  very  slowly,  and 
the  nitrogen  which  they  contain  becomes  useful  only  after  a  long 
pedod  of  time.  These  latter  substances  are  not  only  less  useful 
to  the  farmer  than  blood,  fish  and  meats,  but  they  are  also  much 
less  costly,  and  their  presence  in  a  fertilizer  supposed  to  be  man- 
ufactured of  the  best  materials  is  good  evidence  of  fraud.  Com- 
pounds of  ammonia  and  nitric  acid  also  occur  in  commerce,  the 
former  in  siilphate  of  ammonia,  the  latter  in  nitrate  of  soda. 
Seventeen  pai*ts  of  ammonia,  or  sixty-six  parts  of  pure  sulphate 
of  ammonia,  or  eighty-five  parts  of  pure  nitrate  of  soda,  each 
contain  fourteen  parts  of  nitrogen. 

The  phosphoric  acid  of  superphosphates  is  determined  in 
three  forms  according  to  its  solubility  in  various  liquids,  viz: 
solicbley  revertedy  and  insoluble. 

Soluble  phosphoric  acid  is  that  which  exists  in  fertilizers  in 
a  form  freely  soluble  in  water.  It  is  obtained  by  treating  cer- 
tain phosphatic  materials,  such  as  bone  and  South  Carolina  rock, 
with  sulphuric  acid  (oil  of  vitriol).  The  advantage  of  having 
the  phosphoric  acid  of  fertilizers  rendered  soluble,  is  not  that 
it  remains  so  in  the  soil,  for  it  becomes  insoluble  in  water  very 
shortly  after  application,  but  in  the  fact  that  when  the  com- 
pounds of  the  soil  change  it  back  to  insoluble  forms  it  becomes 
deposited  in  particles  so  minute  that  they  are  easily  appropriated 
by  the  roots  of  plants. 

Reverted  phosphoric  acid  is  a  term  that  originally  signified 
phosphoric  acid  that  had  once  been  "  soluble,"  but  which  from 
some  cause  had  "  reverted,"  or  ^*  gone  back  "  to  forms  insoluble 
in  water.     Now  it  is  used  to  designate  that  which  is  dissolved 
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by  a  solution  of  ammoninm  citrate,  and  includes  not  only  the 
truly  reverted,  but  also  more  or  less  of  phosphoric  acid  as  com- 
bined in  the  original,  undissolved  phosphatic  material.  Beverted 
phosphoric  acid,  in  so  far  as  it  comes  within  the  strict  meaning  of 
the  term,  most  probably  has  a  value  for  crop  production^  equal  to 
that  of  the  soluble  form,  but  it  is  not  clear  that  this  holds  true 
of  that  which  would  be  dissolved  by  ammonium  citrate,  from 
linely  ground  South  Carolina  rock,  for  instance. 

Insoluble  phosphoric  acidic  that  which  is  readily  soluble 
neither  in  water  nor  in  a  solution  of  ammonium  citrate,  but  which 
can  be  dissolved  in  strong  acids.  In  some  cases  the  phosphoric 
acid  is  too  insoluble  to  be  readily  available  as  plant  food.  This 
is  especially  true  of  Canada  apatite.  Bone  black,  bone  ash^ 
South  Carolina  rock  and  Navassa  phosphate,  when  in  coarse 
powder  are  commonly  of  little  repute  as  fertilizers,  tliough  good 
results  are  occasionally  reported  from  their  use.  When  finely 
pulverized  ("  floats  ")  they  more  often  act  well,  especially  in  con- 
nection with  abundance  of  decaying  vegetable  matters.  The 
phosphate  of  raw  bones  is  nearly  insoluble,  because  of  the  ani- 
mal matter  of  the  bones  which  envelopes  it ;  but  when  the  latter 
decays  in  the  soil,  the  phosphate  remains  in  essentially  the 
"reverted"  form. 

It  should  be  remembered  that  the  terms  "  soluble,"  "  re- 
verted," and  "  insoluble,"  are  merely  relative  in  their  signifi- 
cance. There  is  no  compound  of  phosphoric  acid  that  is  not 
dissolved  to  a  slight  extent,  at  least,  in  pure  water,  and  to  a  still 
greater  degree  by  ammonium  citrate,  and  the  extent  of  the  sohv 
bility  of  raw  phosphates  in  tbese  liquids,  and  in  weak  acids  such 
as  are  found  in  the  roots  of  plants,  depends  very  largely  upon 
their  mechanical  condition,  or  the  degree  of  fineness  to  which 
they  are  ground. 

T\\Q  potash  used  in  this  country  for  agricultural  purposes, 
comes  mostly  from  Germany  in  the  so-called  ^^  German  potash 
salts,"  which  include  sulphate  of  potash,  muriate  of  potash  (po- 
tassium chloride)  and  kainite.  Except  for  a  few  special  pur- 
poses, potash  is  equally  valuble  in  all  these  forms,  but  costs  least 
in  the  muriate  and  in  kainite.  . 

In  their  raw  or  unmixed  state,  little  use  is  made  in 
Vermont  of  the  various  materials  of  which  complete  commercial 
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fertilizers  are  compounded.  These  materials,  snch  as  dried  blood, 
iish  scrap,  ground  bone,  boue  black,  South  Carolina  rock,  muri- 
ate of  potash  and  kainite  are  not  required  by  the  fertilizer  law 
to  be  licensed  or  analyzed.  A  discussion  of  their  analyses  and 
valuations  is  given  in  another  part  of  this  volume. 

THE   VALUATION   OF   FEBTILIZEBS. 

In  common  with  all  American  experiment  stations  that 
stand  in  an  official  relation  to  the  fertilizer  trade,  a  schedule  of 
trade  values  is  given  to  the  fertilizers  analyzed.  By  means  of 
these  trade  values  there  is  calculated  for  each  brand  what  has 
been  designated  as  the  ^'  estimated  value  "  or  the  '^  station  valu- 
ation." As  these  estimated  values  are  not  intended  to  represent 
the  proper  selling  price  of  mixed  goods  at  the  point  of  consump- 
tion, and  in  order  to  prevent  any  possible  misapprehension  as  to 
their  real  meaning,  the  following  explanations  are  offered : 

1.  These  trade  values  represent  very  closely  the  prices  at- 
which  a  pound  of  nitrogen,  phosphoric  acid  and  potash,  in  their 
various  forms,  can  now  be  purchased  at  retail  in  our  large  mar- 
kets. They  are  based  mostly  upon  the  ton  prices  at  which  certain 
classes  of  goods  are  offered  to  actual  consumers,  and  correspond 
also  to  ^^  the  average  wholesale  prices  for  the  six  months  ending 
March  Ist,  plus  about  twenty  per  cent  in  the  case  of  these  goods 
for  which  we  have  wholesale  quotations." 

2.  These  trade  values  do  not  include  the  charges  for  trans- 
portatioa  from  the  market  to  the  consumer,  for  storage,  mixing, 
-commissions  to  agents  and  dealers,  selling  on  long  credit,  bad 
debts,  etc.,  etc. 

3.  They  are  the  prices  of  nitrogen,  phosphoric  acid  and 
potash,  ready  for  tise  by  the  farmer^  when  these  ingredients  are 
purchased  under  the  above  named  conditions,  singly  and  not 
mixed.  In  ordinary  superphosphates  we  find  these  three  ingre- 
dients mixed,  but  this  not  a  necessary  condition  of  their  use. 

An  illustration  may  serve  to  make  clear  the  above  state- 
ments. A  farmer  wishes  a  ton  of  fertilizer  similar  to  the  well- 
kuown  brands  sold  in  this  State.  If  he  purchases  for  cash  in 
New  York  or  Boston  sixteen  hundred  (1600)  pounds  of  dissolved 
bone  black,. three  hundred  (300)  pounds  of  sulphate  of  ammonia, 
sxid  one  hundred  (100)  pounds  of  muriate  of  potash,  and  mixes 
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these  ingredients  together,  he  will  have  a  complete  fertilizer  not 
essentially  different  from  many  standard  brands  of  ammoniated 
superphosphates.  The  cost  of  the  ton  after  mixing  (if  the 
farmer  prefers  to  mix  the  ingredients)  will  be  made  up  as  follows : 

(a).     Cost  of  the  materials  in  the  markets. 

(6).    Cost  of  transportation. 

(c).     Cost  of  mixing. 

The  Urst  element  entering  into  the  total  cost  is  the  only 
one  included  in  the  ^^  estimated  value."  If  there  is  added  to  this 
one  element,  not  only  the  charges  for  transportation  and  mixing, 
but  also  the  expenses  of  selling  through  agents  and  dealers,  long 
credits,  bad  debts,  etc.,  we  have  the  factors  involved  in  the  cost 
of  our  ordinary  superphoephates,  when  delivered  at  or  near  the 
place  of  consumption.  As  is  to  be  expected,  the  station  valua- 
tions of  superphosphates  fall  below  their  selling  prices.  In  1885, 
the  average  .difference  in  Vermont  was  $9.92  per  ton ;  this  year 
it  is  $10.01.  This  slight  increase  of  difference  is  not  due  to  an 
inferiority  in  the  fertilizers,  but  to  a  lowering  of  the  scale  of 
valuation. 

4.  The  station  valuations  stand  in  no  direct  or  necessary 
relation  to  the  comparative  profits  which  may  be  derived  from 
the  use  of  the  various  fertilizers  by  individual  farmers.  These 
values  have  an  almost  purely  conunercial  significance,  and  are 
not  designed  to  point  out  to  the  farmer  whether  he  shall  use 
potash,  which  is  a  comparatively  cheap  ingredient,  or  nitrogen, 
which  is  comparatively  costly.  If  ordinary  superphosphates  are 
compared,  however,  on  the  basis  of  commercial  valuations,  it 
will  be  found  to  be  true  in  general  t];iat  their  fertilizing  power 
is  in  proportion  to  their  money  value. 

The  following  schedule  of  trade  values  used  in  this  State, 
in  1887,  is  the  one  agreed  upon  by  the  experiment  stations  of 
Massachusetts,  Connecticut,  and  New  Jersey,  after  a  careful 
stndy  of  prices  ruling  in  the  large  markets  of  New  England  and 
the  Middle  States. 
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Trade  Values  of  Fertilizing  Ingrfdients  in  Raw  Mate- 

IaAL^t   AND    CHEMICALS   FOR   1887. 


:o:- 


Nitrogen  in  ammonia  salts,      .        .        .        . 

•'         in  uitraies,  .... 

Organic  nitrogen  in  dried  and  fine  ground  fishi 
"  **        in    dried    and    tine    ground 

bloody 
Organic  nitrogen  in  cotton  seed,  linseed  meal 

and  castor  pomace,    . 
Organic  nitrogen  in  fine  ground  bone, 
**  '*        in  fine  medium  bone,    . 

•*  *'        in  medium  bone, 

''  ^'        in  coarse  medium  bone, 

'^  ''        in  coarse  bone,  horn  shavingS; 

hair  and  fish  «crap,   . 
Phosphoric  acid  soluble  in  water, 

**  "         "      in  ammonium  citrate,* 

"  "         "      in  dry  fine  ground  fish 

and  in  fine  bone, 
Phosphoric  acid  in  fine  medium  bone, 
<'  '*    in  medium  bone,     • 

*'  '^    in  coarse  medium,  bone^ 

"  **    in  coarse  bone, 

"  ^'    in  fine  ground  rock  phosphate. 

Potash  as  high  grade  sulphate, 

**       "  kainite, 

"       **  muriate,  .... 


1886. 

cts.  per  lb. 

18^ 
18i 
17 

17 

17 
17 
15 
13 

11 

9 

8 

7 

6 
5 
4 
3 
2 
5i 


i887> 
CIS.  per  lb. 

m 

16 

l^ 

16i 

17i 

16 

14 

12 

10 

8 
8 

7 

6 

5 

4 

3 

2 

5i 

4i 

4i 


*  Dissolved  from  2  frams  of  the  ungroand  phosphate  previoasly  extracted 
with  pare  water  by  100  c.  c.  neatral  solution  of  Ammoniam  Citrate  sp.  gr. 
1.09  in  30  minutes  at  45^  C,  with  agitation  once  in  five  minutes.  CommoSy 
called  "  reverted  "or  '*  backgone  "  Phosphoric  Acid. 
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TRADE  VALUES  OF  SUPERPHOSPHATES  AND 

MIXED  GOODS. 


■:o: 


These  values  are  applied  to  the  valitation  of  siiperphos* 
phates  and  all  mixed  goods  as  follows  : 

It  is  assumed  that  the  nitrogen  of  these  goods  has  for  its 
scarce  such  materials  as  ammonia  salts,  nitrates,  dried  blood, 
ground  fish,  or  nitrogenous  substances  of  equally  good  quality, 
and  it  is  valued  at  17^  cents  a  pound. 

The  insoluble  phosphoric  acid  of  mixed  fertilizers  is  consid- 
ered as  coming  entirely  from  bone,  and  not  from  South  Carolina 
rock,  and  is  reckoned  at  three  cents  per  pound. 

The  j}otash  is  valued  at  the  price  of  that  ingredient  in  kain- 
ite  and  the  muriate,  that  is  at  four  and  one-fourth  cents  per  pound. 

The  valuation  of  a  fertilizer  is  obtained  by  multiplying  the 
percentages  of  the  several  ingredients  by  twenty  (which  gives 
the  pounds  per  ton),  and  these  products  by  the  prices  per  pound. 
Tlie  sum  of  the  several  final^  products  is  the  market  value  of 
the  fertilizing  ingredients  in  one  ton. 

These  estimated  values  should  be  studied  in  the  light  of  the 
previous  explanations.  It  will  probably  rarely  happen  in  this 
State  that  a  mixed  fertilizer  can  be  sold  near  the  point  of  con- 
sumption as  low  as  the  station  valuation,  the  excess  of  cost  rep- 
resenting certain  expenses  previously  enumerated.  The  station 
valuations  give  the  consumers  a  fairly  accurate  basis  for  estimat- 
ing the  relative  cost  of  plant  food  in  the  various  brands  of  fer- 
tilizers, and  will  help  the  farmer  to  determine  whether  he  can 
in  any  way  profitably  change  his  method  of  buying  fertilizing 
ingredients.  A  caution  should  be  uttered,  however,  against 
making  too  close  an  application  of  the  station  valuations,  as  a 
difference  of  a  few  cents,  or  even  a  dollar,  on  a  ton  between  two 
brands  may  have  no  real  significance,  but  may  be  due  to  unavoid- 
able errors  of  sampling  and  analysis,  that  render  it  impossible 
to  determine  to  the  utmost  exactness  the  composition  of  the 
entire  bulk  of  material  that  is  sold. 
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The  laboratory  methods  used  are  essentially  those  agreed 
upon  by  the  Assdbiation  of  Official  Agricultural  Chemists. 

1.  Nitrogen  was  determined  by  the  absolute  method  with 
copper  oxide  and  by  the  method  of  Ejeldahl. 

2.  Phosphoric  acid  was  weighed  as  magnesium  pyrophos- 
phate after  separation  by  molybdic  acid. 

3.  Potash  was  precipitated  with  platinum  bichloride,  after 
separation  by  the  method  of  Lindo,  as  modified  by  Oladding. 

COMPABATXYE  YaLUE  OF  FbBTTLIZEBS  LICENSED  IN  1886  AND  1887. 

Of  the  thirty  six  brands  of  conmiercial  fertilizers  sold  in  the 
State  during  the  years  1886  and  1887,  seventeen  standard  brands 
have  been  selected  for  a  comparison  between  the  character  of 
the  goods  sold  under  these  brands  in  each  of  the  two  years.  Only 
those  brands  were  selected  which  have  been  sold  in  the  State 
daring  both  of  the  years,  and  the  Common  Sense  Fertilizers  are 
not  included,  as  their  valuation  falls  far  below  their  selling  price. 

Average  Composition  in  1886. 


Name  of  fertilizing  ingredient.*^ 
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Nitrogen 

Soluble  Phosphoric  Acid.  . . 
Reverted  Phosphoric  Acid. . . 
Insoluble  Phosphoric  Acid. . 
AvailaUe  Phosphoric  Acid. . 

Total  Phosphoric  Acid 

Potash 

Total  valuation 


2.76 

55 

X18 

7.71 

154 

X  8 

1.75 

85 

X  7i 

1.53 

31 

X  3 

9. 46 

189 

10.99 

220 

2.61 

52 

X  4i 

9  9.90 

12.82 

2.68 

.93 


2.21 


t27.99 


VALUATION   OF  FEBTILIZEB8. 


33 


Ayebaob  Compositiok  in  1887. 

% 


Name  of  fertilizing  ingredient 


Nitroeen : 

Solabio  Phosphoric  Acid.  • 
Beverted  Phosphoric  Acid . 
Insoluble  Phosphoric  Acid. 
Ayailable  Phosphoric  Acid 
Total  Phosphorie  Acid .. . . 
Potash 


Total  yalaatioD 


eo  ^ 

a  d 

^  S 

0-4 


2.94 
6.69 
2.50 
1.94 
9.19 
11.18 
2.77 


d 

CD    C 

«T3  o 

P 
O 


59 
183 

50 

39 
184 
223 

55 


u 

I  I 


x'7i 

X  8 
X  7| 
X  3 


X  4i 


o8  V 

^  00 
06  00 


$10.83 
10.64 
3.75 
1.17 


2.34 


»28.23 


From  these  tables  it  will  be  seen  that  the  qaality  of  the  fer- 
tilizers sold  has  slightly  improved,  the  average  valuation  in  1886 
being  $27.99,  while  in  1887  it  is  $28.23,  an  increase  of  $0.24  or 
one  per  cent.  Daring  the  year  the  retail  price  has  fallen  aboat 
a  dollar  fl  ton,  the  average  selling  price  in  1886  being  thirty- 
eight  dollars  a  ton,  against  thirty-seven  dollars  a  ton  in  1887. 
The  farmer  has  therefore  ma&e  a  total  gain  of  $1.24  per  ton,  or 
abont  5  per  cent. 
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THE  AVAILABILITY  OF  THE   NITROGEN  IN  COM- 

MERCIAL  FERXILIZERS. 


■:o:- 


It  has  ,often  been  claimed  by  farmers  that  the  ehepust  in  his 
aQalysis  of  commercial  fertilizers,  does  not  tell  them  enough 
about  their  composition.  They  say  that  the  chemist  gives  them 
the  commercial  valae  only,  while  the  agricaltaral  valae,  which  is 
the  important  thing  to  the  farmer,  is  not  shown. 

With  regard  to  phosphoric  acid  and  potash,  the  present 
methods  of  chemical  analysis  are  qaite  satisfactory  and  famish 
a  reliable  basis  for  a  judgment  as  to  the  agricultural  valae  of 
these  ingredients.  But  in  the  case  of  nitrogen,  the  complaint  of 
the  farmer  has  some  foundation  in  fact.  It  is  a  fact  that  a  fer- 
tilizer can  be  manufactured  which  shall  analyze  high  in  nitrogen 
and  yet  have  very  little  value  as  a  fertilizer.  The  ordinary 
method  of  analysis,  such  as  is  required  by  the  State  law,  and  has 
formerly  been  in  use  in  this  6(|ite  and  is  commonly  used  in  many 
other  States,  gives  the  total  amount  of  nitrogen  in  the  fertilizer 
without  showing  whether  or  not  the  nitrogen  is  in  a  form  avails^ 
ble  for  plant  food.  The  principal  use  of  commercial  fertilizers 
in  Vermont  is  to  give  an  early  and  vigorous  start  to  hoed  crops. 
It  is  important  then  for  Vermont  farmers  to  know  how  much  of 
the  nitrogen  in  each  of  the  fertilizers  sold  in  the  State  is  in  anch 
a  form  that  it  is  available  for  this  rapid  growth. 

Nitrogen  is  put  into  commercial  fertilizers  in  three  forms  as 
nitrogen  of  ammonia  salts,  nitrogen  of  nitrates  and  nitrogen  in 
combination  with  animal  or  vegetable  matter,  commonly  called 
organic  nitrogen.  AH  ammonia  salts  and  nitrates  are  soluble 
in  water  and  hence  immediately  available  to  the  plant.  With 
organic  nitrogen  the  case  is  quite  different.  The  principal 
sources  of  organic  nitrogen  are  dried  blood,  fish  scrap,  bone  meal, 
slaughter-house  refuse,  horn  and  hoof  meal  and  leather  waste. 
These  materials  have  a  very  different  agricultural  value ;  dried 
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blood  I  for  instance,  decays  rapidly  in  the  soil  and  yields  its 
nitrogen  to  the  crop,  while  hoof  and  horn  meal  and  leather 
waste  are  almost  worthless,  resisting  for  a  long  time  the  process 
of  decay. 

The  present  investigation  was  undertaken  to  determine 
whether  any  of  these  poorer  materials  had  been  used  in  the  man- 
tif acturo  of  the  fertilizers  ottered  oar  farmers,  and  at  the  same 
time  determine  how  much  of  the  nitrogen  present  was  immedi- 
ately available  for  the  use  of  the  plant.  The  method  of  analysis 
used  was  that  of  digesting  the  fertilizer  for  a  certain  time  in  a 
isolation  of  pepsin  and  determining  the  amount  of  the  organic 
nitrogen  dissolved  by  this  solution.  Many  experiments  have 
shown  that  dried  blood  is  very  largely  dissolved  by  this  solution 
and  that  the  larger  part  of  the  nitrogen  of  fish  scrap,  bone  meal 
and  slaughter-house  refuse  is  also  dissolved,  while  hoof  and  horn 
meal  and  leather  waste  are  scarcely  acted  upon.  This  famishes 
a  ready  method  therefore  for  separating  these  two  classes  of 
organic  nitrogcnoas  material. 

Each  brand  of  fertilizer,  licensed  for  sale  in  the  State  daring 
the  year  1887,  has  been  thus  examined  and  the  results  are  given 
in  the  subjoined  table.  By  reference  to  this,  it  will  be  seen  that 
the  average  solubility  of  the  organic  nitrogen  is  at  least  seventy 
per  cent^  showing  that  in  the  great  majority  of  the  fertilizers  the 
best  class  of  materials  has  been  used.  All  the  nitrogen  from 
ammonia  salts  and  from  nitrates  and  all  the  organic  nitrogen 
^  soluble  in  pepsin  solution,  may  be  considered  as  immediately 
available,  and  the  sum  of  these  three,  i.  e.  columns  2,  3  and  5, 
forms  column  8.  Oolumn  6  is  found  by  dividing  column  5  by 
<;olnmn  4  and  column  7  by  dividing  column  8  by  column  1. 

The  analytical  method  used  was  as  follows:  Equal  quantities 
of  at  least  three  samples  of  each  fertilizer  were  mixed  and  well 
pulverized.  The  pepsin  solution  contained  5  grams  of  ^^  Groldcn 
Scale  Pepsin  "  to  the  litre,  and  0.2  per  cent  of  muriatic  acid. 
Two  grams  of  fertilizer  was  digested  with  200  c.  c.  of  above 
pepsin  solution  at  a  temperature  of  104®  F.;  after  two  hours' 
digestion,  2  c.  c.  of  a  10  per  cent  solution  of  muriatic  acid  was 
added ;  every  three  hours  this  was  repeated,  so  that  at  the  end 
of  twenty-four  hours'  digestion,  the  quantity  of  muriatic  acid 
present  amounted  to  one  per  cent.    The  heating  was  not  con- 
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tinnoQB,  but  the  solution  was  allowed  to  cool  at  night,  so  that  to 
obtain  the  twenty-fonr  hours  of  actual  heating,  required  parts 
of  three  days  with  two  nights  of  cooling.  The  solution  was  then 
filtered,  the  residue  washed  ^thoroughly  with  water  and  dried. 
The  amount  of  undissolved  nitrogenous  matter  in  this  residae 
was  determined  by  the  Kjeldahl  method. 
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ANALYSES   OF   COMPLETE   FERTILIZERS,  NOT 

SAMPLED  BY  STATION. 


•:o:- 


Under  Soc.  4  of  tho  law  establishing  the  Experiment  Station^ 
any  resident  of  the  State  can  have  analyzed  free  of  charge  a 
sample  of  a  fertilizer  he  has  pnrchased  for  his  own  use.  There 
was  some  fear  that  this  provision  might  flood  the  Station  with 
more  work  than  it  coald  perform,  but  the  fact  that  the  first  bul- 
letin of  fertilizer  analyses  was  published  before  planting  time, 
removed  t^e  motive  for  most  of  the  special  analyses,  and  but 
few  samples,  under  this  section  have  been  received.  Tho  analysis 
of  these  is  given  below,  in  the  order  they  were  received  at  the 
Station. 

AHEBIOUB   A3CM0KIATED   BONE   SDPEBPHOSFHATB, 

Manufactured  by  Williams  &  Clark  Co.,  New  York  City ; 
sent  by  S.  C.  Drew,  South  Royalton,  from  stock  on  hand  which 
had  been  manufactured  in  1885. 

Guaranteed.     Found* 

Nitrogen 2.60  2.24 

Soluble  Phosphoric  Acid 7.00  4.17 

Beverted  Phosphoric  Acid 3.00  5.89 

Insoluble  Phosphoric  Acid 1 .  00  2.32 

Available  Phosphoric  Acid 1 0 .  00  10 .06 

Total  Phosphoric  Acid 11.00  12.38 

Potash 2.00  2.69 

As  was  to  be  expected,  much  of  the  soluble  phosplioric  has 
changed  to  the  ^'  reverted  "  form,  but  as  this  form  is  of  about 
cqualagricultural  value,  the  purchaser  therefore  would  not  suffer 
loss.  Apparently  there  has  also  been  an  actual  loss  of  some 
of  the  nitrogen. 
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8TO0KBBIDGE   MANUKB   FOB   SEEDING   DOWN,    . 

Manufactured  by  Bowker  Fertilizer  Co.,  Boston,  Mass.;  sampled 
by  Station's  Agent  at  the  request  of  E.  L.  Bass  of  West  Ran- 
dolph, from  stock  then  in  his  possession. 

Guaranteed.    Found. 

Nitrogen 2.50  3.01 

Soluble  Phosphoric  Acid ■      2.50  6.76 

Beyerted  Phosphoric  Acid 1 .98 

Insoluble  Phosphoric  Acid 2.56 

Available  Phosphoric  Acid 8.74: 

Total  Phosphoric  Acid •. 14.00  11 .30 

Potash 4.00  5.36 

STOCKBRIDGB   MAinTBE   FOB   FBUrT  TBEES, 

Manufactured  by  Bowker  Fertilizer  Co.,  Boston,  Mass.;  sampled 
by  Station's  Agent  at  the  request  of  E.  L.  Bass  of  West  Ran- 
dolph, from  stock  then  in  his  possession. 

Guaranteed.    Found. 

Nitrocen 2.50  3.65 

Soluble  Phosphoric  Acid 5.04 

Beyerted  Phosphoric  Acid .    8.40 

Insoluble  Phosphoric  Acid.  •• 3.72 

Ayailable  Phosphoric  Acid 6.00  8.44 

Total  Phosphoric  Acid 8.00  12. 16 

Potash 5.00  5.02 


GBEAT  EASTEEtN   POTATO   SPECIAL, 

Manufactured  by  Great  Eastern  Fertilizer  Go.,  Butland,  Vt. 
Sample  sent  by  Wheeler  &  Sheldon,  Butland,  from  stock  of  J. 
W.  Gram  ton,  Butland. 

Guaranteed.     Found. 

Nitrogen 2.00  1.94 

Soluble  Phosphoric  Acid 6.00  5.18 

Eeverted  Phosphoric  Acid 2.00  2.98 

Insoluble  Phosphoric  Acid 1 .00  1 .  14 

Ayailable  Phosphoric  Acid ■ ...  8.00  8.16 

Total  Phosphoric  Acid 9. SO 

Potash 6.00  6.16 
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GBEAT  SA8TESN   GBNEBAL, 

Mannfactiired  by  the  Great  Eastern  Fertilizer  Co.,  Batland,  Yt. 
Sample  sent  by  Wheeler  &  SheldoD,  Rutland,  from  stock  of  J, 
W.  Cramton,  Butland. 

Guaranteed.  Found. 

Nitroffen 3.00  3.11 

Soluble  Phosphoric  Acid. 6.00  4.07 

Beverted  Phosphoric  Acid 2.00  8.75 

insoluble  Phpsphoric  Acid 1.00  '  1.24 

ATailable  Phosphoric  Acid  .1 8.00  7.82 

Total  Phosphoric  Acid 9.06 

Potash : 2.00  2.25 

BONE  icBAL  FBBTILIZBB, 

Made  by  Fertilizer  Manufacturing  Oo.,  Fort  Ann,  N.  T.  Sent 
by  J.  H.  Ohatterton,  Butland. 

Guaranteed.  Found. 

Nitrogen 3.00  2.84 

Soluble  Phosphoric  Acid 

Reverted  Phosphoric  Acid 7.35 

Insoluble  Phosphoric  Acid 4.07 

Available  Phosphoric  Acid 7. 85 

Total  Phosphoric  Acid 14.00  11.42 

Potash 3.00  1.96 

HILL   AND   DBILL   PHOSPHATBy 

ManufEMstured  by  Bowker  Fertilizer  Go.,  Boston,  Mass.;  sent  by 
Chas.  H.  Dinsmore,  Georgia  Plain,  from  stock  of  A.  D.  JSasel- 
tine,  Swanton. 

Guaranteed.  Found. 

Nitrogen 2.50  2.76 

Soluble  Phosphoric  Acid 8.00  7.41 

Reverted  Phosphoric  Acid 1.00  1.99 

Insoluble  Phosphoric  Acid 1.28 

Available  Phosphoric  Acid 9.40 

Total  Phosphoric  Acid 11.00  10.68 

Potash 2.00  1.98 

This  sample  was  from  goods  that  had  lain  over  and  were 

thought  to  have  been  damaged,  but  tlie  analysis  failed  to  show 
that  any  material  loss  had  occurred. 
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BONE  MEAL. 


►ro:- 


The  State  Fertilizer  law  does  not  require  that  bone  meal 
should  be  licensed  and  analyzed,  but  the  Station  has  analyzed^ 
free  of  charge,  all  the  samples  that  have  been  sent  to  it,  in  order 
that  the  farmers  might  have  some  idea  of  the  value  of  the  mate- 
rial they  were  buying.  The  analysis  is  given  of  all  samples 
received  up  to  March  1, 1888.  The  Station  can  not,  of  coarse, 
certify  to  the  correctness  of  the  sampling  in  those  cases  where 
the  samples  have  been  sent  by  private  individuals,  but  it  has,  in 
each  case,  required  and  received  a  written  statement  signed  by 
the  person  sending  the  sample,  describing  its  origin,  and  there 
is  no  reason  for  believing  that  any  of  the  samples  were  not  what 
they  purported  to  be. 

The  system  of  valuation  of  bone  meal  is  different  from  that 
used  for  superphosphates.  It  costs  a  good  deal  more  to  mann- 
.facture  and  grind  bone  to  a  fine  state  of  division,  than  to  pro- 
duce a  coarse-grained  article ;  hence  the  fineness  becomes  an 
important  element  in  estimating  the  comparative  commercial 
value  of  different  brands.  The  prices  used  in  calculating  the 
valuations  are  as  follows,  in  cents  per  pound. 

PboBphoric 
Nitrogen.  Add. 

In  fine  bone,  i.  e.,  finer  than  1-50  inch •..••..  16  7 

In  fine-medium  bone^  i.  e.,  finer  than  1-24  inch. . .  14  6 

In  medium  bone,  i.  e.,  finer  than  1-12  inch 12  5 

In  coarse-medium  bone,  i.  e.,  finer  than  1-16  inch.  10  4 

In  coarse  bone,  i.  e„  coarser  than  1-6  inch.. 8  ^ 
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H.  E.  Golbum,  Rutland. 
Cbapin  Leonard,  Glover. 
C.  G.  Stebbins,  St  Johnsbury. 
G.  Q.  Stebbins,  Townshend. 

J.  C.  Gidd 

Leslie  Ada 

Station's  Agent,  Johnson. 

J.  II.  Ghatterton,  Rutland. 

B.  H.  Porter,  Burlington. 

Ingalls  Bros.,  Lyndonville. 
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ANALTBIB   Of  SAHPT.SS   OF  BONB   MEAL. 
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ANALYSES  OF  MISCELLANEOUS  FERTILIZING 

MATERIALS. 

In  accordance  with  the  spirit  of  law  establishing  the  Station^ 
i.  e.,  that  it  was  to  be  of  as  much  benefit  as  possible  to  the  farm- 
ers of  the  State,  the  Station  has  analyzed  everjtliing  that  was- 
sent  to  it,  that  promised  to  have  value  as  a  source  of  plant  food. 

ASHBS. 

Station  No.  9,  was  sent  by  T.  P.  Sawyer,  origin  not  stated; 
No,  94,  sent  by  W.  V.  Farr  of  Westminster,  from  a  carload 
bought  from  Charles  Stevens,  Napanee,  Can.;  No.  119  was- 
sampled  by  the  Station's  agent,  from  a  carload  collected  in  Mont- 
pelier  and  Barre,  by  C.  S.  Richmond  of  Northfield.  The  last 
sold  at  28  cents  per  bushel  of  40  quarts,  which  weighed  in  this 
sample  43  pounds.  This  would  be  $13  per  ton.  The  selling 
price  of  No.  94  was"  $12.50  per  ton  when  dry.*^  It  will  be  noticed 
that  there  is  a  great  difference  in  the  quality  of  the  different 
samples.  It  shows  tliat  those  who  expect  to  purchase  large 
quantities  of  ashes  should  draw  samples  and  have  them  analyzed 
by  the  Station,  before  closing  the  bargain. 


o 
§ 


Moisture • 

Total  Phosphoric  Acid.  • 
Potash,  soluble  in  water. 

Potash,  insoluble  in  water '^ 

Total  Potash " 


per  cent. 
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QQ 
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24.26 

2.50 

1.51 

6.06 

8.71 

1.21 

4.92 

2.05 
5.95 
1.52 
7.47 


It  is  not  possible  to  give  a  valuation  of  ashes  that  will  not 
be  misleading,  since  they  are  valuable  not  only  for  the  plant 
food  they  contain,  but  also  for  their  mechanical  and  chemical 
action  on  the  soil,  and  on  the  plant  food  it  contains. 
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Muck. 

■ 

Two  samples  of  mnck  were  forwarded  to  the  Station  by  A. 
B.  Carpenter,  West  Waterford,  with  this  statement:  "  The  mnck 
bed  is  a  basin  of  some  five  of  six  acres,  and  in  its  original  state, 
it  had  no  stream  rnnning  in  or  out  of  it.  By  making  a  cut  of 
from  forty  to  fifty  feet  through  a  sandy  and  gravelly  ridge,  it  is 
now  drained  some  eight  feet  deep,  so  what  was  once  a  pond  in 
spring,  is  now  dry.  There  seem  to  be  some  hidden  springs  that 
circulate  through  the  lower  part  of  the  bed  and  keep  it  continu- 
ally wet.  Water  stands  nearly  all  the  year  in  the  bottom  of  the 
ditch  ;  in  wet  times  it  will  run  out  through  the  drain.  Sample 
No.  1  was  taken  near  the  bottom,  subject  to  the  circulation  of 
the  spring  water,  keeping  it  cold  all  summer.  Sample  No.  2 
was  taken  about  three  feet  from  No.  1,  with  a  foot  or  two  from 
the  top.  Please  state  what  should  be  added  to  adapt  the  mack 
more  perfectly  for  vegetable  growth." 

An  answer  substantially  as  follows  was  made  to  Mr.  Car- 
penter : 

Your  samples  of  muck  analyze  as  follows : 

No.  2. 


Moisture • per  cent.       84.71       77.34 

Drymatter "      "  15.29       22.66 

Dry  matter  contained  Nitrogen *^      *^  1 .54         2.71 

Counting  the  nitrogen  as  worth  17  cents  per  pound,  it  makes 
each  kind  of  muck  worth  in  the  condition  it  was  when  received : 

No.  1,  4.71  lbs.  nitrogen  at  17  cents,  $0.71  per  ton. 

No.  2,  12.28  lbs.  nitrogen  at  17  cents,  $2.09  per  ton. 
When  thoroughly  dry  they  would  be  worth : 

No.  1,  30.8  lbs.  nitrogen  at  17  cents,  $5.24  per  ton. 

No.  2,  54.2  lbs.  nitrogen  at  17  cents,  $9.21  per  ton. 
A  complete  fertilizer  requires  nitrogen,  phosphoric  acid  and 
potash.  Your  muck  would  furnish  the  nitrogen,  but  would 
require  the  addition  of  the  other  two  substances.  The  phosphoric 
acid  can  be  added  in  the  form  of  dissolved  bono  black  or  of  dis- 
solved South  Carolina  rock,  and  the  potash  in  the  form  of 
unleached  ashes  or  of  German  potash  salts. 
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Potash  Salts. 

The  German  potash  salts  come  to  this  coantrj  in  several 
forms,  the  principal  of  which  are  sulphate  of  potash,  mariate  of 
potash,  and  kainite.  The  sulphate  is  the  most  expensive,  and 
no  sample  of  this  was  received  at  the  Station  durin<;  the  year. 

Two  samples  of  kainite  were  sent  by  E.  L.  Ba^s  of  West 
Ztandolph,  obtained  from  the  Bowker  Fertilisscr  Co. 

Kb-  1  <tontaiiied  9.77  per  cent  of  actual  potash. 
No.  2  contained  9.8^  per  cent  of  actual  potash. 

The  selling  price  was  $18.00  per  ton,  which  would  make 
the  potash  in  No.  1  cost  9  2-lU  cents  a  pound,  and  in  No.  ^ 
9  1-10  cents. 

A  sample  of  muriate  of  potash  sent  by  Mr.  Bass  obtained 
from  the  same  firm  contained  51.34  per  cent  of  potash  and  sold 
for  $47.00  a  ton,  the  potash  thus  costing  4  1-2  cents  a .  pound. 

A  second  sample  of  muriate  of  potash  sent  by  Geo.  Oamp- 
bell's  Sons,  Westminster,  West,  Yt.,  was  found  to  contain  48.50 
per  cent  of  actual  potash.  No  cost  price  was  given,  but  at  the 
same  price  as  the  preceding  $47.00  a  ton,  it  would  make  the 
potash  cost  4f  cents  a  pound. 

It  will  be  seen  then  that  at  this  distance  from  the  port  of  entry 
the  mariate  is  much  the  cheaper  source  of  potash. 

Aknatto  Seed. 

Phosphoric  Acid Trace. 

Nitrogen 1.98 

Potash 4.26 

Valuation  per  ton $10.55 

This  was  a  sample  of  the  kiln-dried  refuse  from  the  butter 
color  manufactory  of  Wells  &  Richardson  Co.,  Burlington,  Vt. 

Befuse  Boke. 

Sample  sent  by  B.  H.  Porter,  Burlington,  taken  from  a 
quantity  of  refuse  from  the  Queen  City  Soap  works,  Burlington. 
The  bone  had  been  boiled  and  steamed  until  it  was  quite  thor- 
oughly disintegrated  and  in  condition  to  decay  rapidly  in  the  soil. 

Phosphoric  Acid 23.37 

Nitrogen 80 

Valuation  per  ton $30.76 
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Tankjlqe. 

Also  sent  by  Mr.  Forter.  It  was  the  kitchen  refaee  from 
a  large  Bummer  hotel.  The  grease  had  been  extracted  for  the 
manufactare  of  soap.     Obtained  at  the  Queen  City  Soapworks. 

Phosphoric  Acid 2.23 

Nitrogen 2.55 

Valuation  per  ton $11.80 

Compost. 

Sent  by  Mr.  Porter.  Sample  taken  from  a  pile  of  material 
where  a  warehouse  containing  a  large  amount  of  wool  had  been 
burned. 

Water 42.00 

Stone,  etc 18.00 

•  Phosphoric  Acid 1.16 

Nitrogen. .70 

Potash 29 

Valuation  per  ton $3.88 

Ball's  Lime  Febtilizbb. 

Sample  sent  by  J.  C.  Giddings,  Rutland.  Found  to  be 
ground  limestone.  Much  of  this  has  been  used  the  past  year  in 
the  southwestern  part  of  the  State.  But  it  still  remains  question- 
able whether  the  soils  of  Vermont  have  not  already  a  sufficiency 
of  lime. 
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FIELD  EXPERIMENTS  WITH  FERTILIZERS. 


•:o:- 


At  the  present  market  prices,  phosphoric  acid  that  has  been 
treated  with  acid  to  make  it  readily  sohible  costs  more  than 
twice  as  mach  as  the  same  phosphoric  acid  iu  its  native  undis* 
solved  form.  It  becomes  then  a  qnestion  of  great  practical 
importance  to  the  farmer,  whether  there  are  not  some  crops,  or 
some  kinds  of  soil,  on  which  these  cheaper  undissolved  phos- 
phates can  be  ased  to  advantage  in  place  of  the  dissolved  phos- 
phates (superphosphates),  which  are  those  now  principally  used. 

Phosphates  are  used  in  this  State  for  two  general  purposes : 
first,  the  furnishing  of  plant  food  so  as  to  bring  the  crop  to  full 
size  and  weight  and  secondly  to  furnish  that  food  in  a  form  so 
soluble  and  easily  available  that  the  growth  of  the  crop  will  be 
quickened,  its  younger  growth  more  vigorous,  and  the  effects  of 
this  be  seen  in  a  larger  and  earlier  ripened,  crop.  For  the  last 
named  purpose  the  undissolved  phosphates  would  not  answer, 
and  it  is  this  use  of  the  phosphoric  acid  that  is  largely  in  the 
mind  of  our  farmers  when  they  buy  superphosphates  for  use  on 
corn,  potatoes  and  vegetables.  On  the  contrary  when  a  farmer 
puts  on  twenty  to  twenty-five  loads  of  stable  manure  per  acre  to 
the  field  that  he  is  stocking  down  to  clover  and  timothy,  he 
does  not  expect  nor  wish  that  all  this  large  amount  of  plant 
food  shall  be  dissolved  and  become  available  the  first  yeai*.  It 
is  such  cases  as  this  which  present  the  most  promising  field  for 
the  economical  use  of  undissolved  phosphates,  and  for  this  reason 
the  grass  crop  was  the  one  chosen  by  the  Station  for  its  exper- 
iments with  these  phosphates. 

Two  kinds  of  phosphates  were  tried,  the  fine  ground  South 
Carolina  rock  (known  in  the  trade  as  ^''floats,''  because  it  is 
ground  so  fine  that  it  fioats  out  of  the  grinder  in  the  current  of 
air  that  is  made  to  pass  constantly  through  the  machine),  and 

(5) 
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■ 

line  ground  bone  black,  a  refuse  product  from  the  sugar  refine- 
ries. These  two  sources  furnish  most  of  the  phosphoric  acid  in 
the  mixed  fertilizers  sold  in  this  State. 

The  fertilizers  were  put  up  at  the  Station  in  sets  of  five  bags 
each  ;  each  bag  to  be  spread  broadcast  on  one-tenth  of  an  acre. 
The  first  bag  contained  South  Carolina  rock,  at  the  rate  of  40 
pounds  of  phosphoric  acid  per  acre ;  the  last,  bone  black  8ufll- 
cient  to  yield  the  same  quantity  of  phosphoric  acid  ;  the  second 
and  fourth  were  for  comparison,  and  contained  no  phosphate- 
nothing  but  muriate  of  potash  ;  the  middle  bag  was  the  same  as 
the  sum  of  the  first  and  last  plus  plaster  at  the  rate  of  200  pounds 
to  the  acre.  The  same  amount  of  potash  was  supplied  in  each, 
namely  at  the  rate  of  15  pounds  actual  potash  per  acre.  The 
nitrogen  and  more  potash  was  supplied  by  a  top  dressing  of  sta- 
ble manure,  which  is  rich  in  nitrogen  and  contains  considerable 
potash,  but  is  relatively  poor  in  phosphoric  acid.  On  the  next 
page  will  be  found  copies  of  the  instructions  sent  out  with  the 
fertilizers  and  of  the  blank  used  for  reporting  results.  These 
experiments  were  tried  on  fifty-four  farms  scattered  quite  evenly 
over  the  whole  State.  The  first  year's  results  have  been  received, 
but  a  full  discussion  of  them  will  be  reserved  until  the  comple- 
tion of  the  experimpnt  this  fall. 

These  sarfte  fertilizers  were  tried  on  plots  on  the  grounds  of 
the  University  in  competition  with  dissolved  South  Carolina 
rock,  and  on  an  adjoining  field  in  comparison  with  a  sample  of 
the  Cumberland  Seeding  Down  Fertilizer,  an  undissolved  phos- 
phate sent  to  the  Station  especially  for  this  trial  by  the  Cum- 
berland Bone  Co.,  Portland,  Me. 
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Take  this  Paper  in  to  the  field  with  you. 


ro:- 


DIRECTI0N8 


FOB  OONDUOTINO  THE  EXPBBIMBNTS  WITH  FSBTIIJZBBS. 


These  experiments  are  to  be  tried  on  permanent  grass  land, 
that  is,  on  land  which  is  to  be  nsed  to  raise  hay  for  at  least  the 
next  two  years.  Mark  ont  five  plots,  each  sixteen  rods  long  and 
one  rod  wide,  (one  tenth  of  an  acre,)  leave  a  space  of  three  feet 
between  the  plots ;  the  plots  shonid  ran  up  and  down  the  slope, 
if  any,  and  be  marked  by  a  stake  at  the  middle  of  the  length, 
thus: 


R. 

• 
• 

Soath  Carolina  Rock. 

• 
■ 

0. 

• 
• 

No  Phosphate. 

• 

m 

RB. 

m 
• 

South  Carolina  Rock,  Bone  Black  and  Plaster. 

• 
• 

0  0. 

• 

No  Phosphate. 

• 
• 

B.  Bone  Black. 
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Scatter  well  rotted  stable  mannro  evenly  over  the  land  at 
the  rate  of  five  tv70-horse  loads  to  the  acre.  Begin  at  one  end, 
spread  on  broadcast,  one  bag  on  each  plot  in  the  following  order : 
R.  O.  RB.  00.  B.  You  will  then  have  put  on  the  first  one. 
South  Carolina  rock ;  on  the  third,  South  Carolina  rock,  bone 
black  and  plaster ;  on  the  fifth,  bone  black,  and  the  same  amount 
of  potash  on  each. 

Mark  out  the  plots  as  soon  as  the  frost  is  out  of  the  ground, 
spreading  the  manure  and  the  fertilizers  as  soon  afterwards  as 
convenieat.  Note  the  growth  at  different  times  in  Summer ;  cat 
for  hay  at  the  satne  time  you  do  the  rest  of  the  field.  £eep  the 
hay  from  each  half  of  each  plot  by  itself  and  weigh  when 
ready  for  the  barn.  Note  carefully  the  weights  in  the  proper 
columns  of  the  blanks  for  reports.  Preserve  one  copy  for  your 
own  use  and  send  one  to  the  Station  as  soon  as  completed. 

W.  W.  COOKE. 

Director. 
State  Aobioultural  Exfebdcent  Station, 
Burlington,  Vt.,  April  10, 1887. 
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1887. 


RECORDS  OF  FIELD  EXPERIMENTS  WITH  FERTILIZERS. 


:o:- 


Name  of  Experimenter 

P.  O.  Address.. 

Lay  of  the  land 

Kind  of  soil • 

Dry  or  wet 

Depth  of  snifaoe  soil 

Character  of  snb*soil. • • .  • . 

Treatment  in  provions  years  as  regards  fertilizers, 


How  long  has  it  been  in  grass 

Kind  of  grass 

Date  of  applying  fertilizers 

Character  of  weather  during  growing  season  (warm  or  cold,  wet  or 

dry,  etc.) 

April May 

June July 

August • September. 

Date  of  first  cutting 

State  of  growth  at  first  cutting 

Condition  when  weighed •  •  •  • . 

Date  of  second  cutting  if  cut  twice 

Stage  of  growth  at  second  cuttiug 

Condition  when  weighed • 

Character  and  approximate  quantity  of  aftermath 


.••■•*..•■..    ••••«. 
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BBCOBDB   OF  FIELD   SZPBBUCBDTTS. 


• 

o 

-a 

KIND  OF 
PERTILIZEB. 

YIELD  IN  POUNDS  PER  PLOT. 

a 

•  • 

FirBt  Gutting. 

Sec'nd  Cut^ng. 

ApPEABANCB  A.1SD 

Quality  op 
Hay. 

^ 

Lower 
half 

^r" 

Lower 
half. 

B 

South  Caroli- 
na Bock. 

0 

No  PhoB- 
phate. 

*!•••• 

BB 

•  •  •  • 

S.O.  Book,  B'e 
BFk  aud  Plas. 

00 

No  PhoB- 
phate. 

•           ■ 

B 

Bone  Black. 

• 
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ANALYSIS  OF  MATERIALS  USED  BY  THE  STATION 
IN  ITS  EXPERIMENTS  WITH  FERTILIZERS. 

:o: 

South  Carolina  Eock  (Floats). 

Bonglit  for  Station  experiments  of  Bowker  Fertilizer  Co., 
Boston,  Mass. 

Total  Phosphoric  Acid 26.96 

About  four-fifths  passed  a  sieve  of  100  meshes  to  the  inch. 

BoKE  Blaoe. 

Bought  for  Station  experiments  of  Wells  &  Richardson  Co., 
Burlington,  Yt  This  was  the  refuse  bone  bla(;k  from  their 
milk-sugar  refinery. 

Total  Phosphoric  Acid 19.97 

Nitrogen 68 

One-half  went  through  a  1-50  inch  mesh,  and  the  rest 
tlirongh  a  1-24  inch  mesh. 

CUMBEELAND  SeEDIKG   DoWK  FeBTILIZBB. 

Sent  to  Station  for  experiments  by  Cumberland  Bone  Co., 

Portland,  Me. 

Soluble  Phosphoric  Acid 2*20 

Reverted  Phosphoric  Acid.  • 3.58 

Insoluble  Phosphoric  Acid 17.91 

Available  Phosphoric  Acid 5.73 

Total  Phosphoric  Acid 23 .  64 

Nitrogen 1 .55 

Potash 86 

Dissolved  South  Cabolika  Book. 

This  material  is  known  in  the  trade  as  ^^  Plain  Superphos- 
phate." Bought  for  Station  experiments  of  Bowker  Fertilizer 
Co.,  Boston,  Mass. 

Soluble  Phosphoric  Acid 10.91 

Reverted  Phosphoric  Acid 3.41 

Insoluble  Phosphoric  Acid 1 .56 

Available  Phosphoric  Acid 14.32 

Total  Phosphoric  Acid . . 15.87 

Dried  Blood. 

Bought  for  Station  experiments  of  Bowker  Fertilizer  Co., 
Boston,  Mass. 

Nitrogen 9.14 


J 
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FIELD  EXPEKIMENTS  WITH  NEW  FODDER  CROPS. 


lo:- 


During  the  past  sammer  the  Station  has  undertaken  to  test 
some  new  fodders  not  often  grown  in  this  State,  to  see  whether 
they  are  adapted  to  oar  soil  and  climate.  To  make  the  test  as 
thorough  as  possible  packages  of  the  seed  were  sent  to  more  than 
forty  different  farmers  all  over  the  State. 

Alfalfa. 

This  plant,  a  kind  of  clover,  is  grown  quite  extensively  in 
Europe,  where  it  is  known  as  Incern.  For  many  years  it  has 
been  successf ally  and  profitably  raised  in  California,  and  has 
lately  been  introduced  on  the  western  prairies  and  throughout  the 
South.  The  question  in  Vermont  is,  whether  it  will  stand  our 
severe  climate  without  winter-killing. 

The  following  instructions  were  sent  with  the  packages  of 
seed : 

The  seed  sent  is  sufficient  for  one-fifth  of  an  acre.  Select 
land  that  is  naturally  well  drained  and  from  which  the  snow 
does  not  blow  off  in  winter.  Plow  and  harrow  well.  Sow  the  seed 
broadcast,  early  in  May.  If  growth  is  light,  do  n6t  cut  the  first 
year  ;  if  heavy,  cut  just  as  it  begins  to  bloom.  Do  not  cut  nor 
feed  the  aftermath  the  fintt  year. 

At  the  end  of  the  season,  report  to  the  Station  :  date  of  sow- 
ing, character  of  land,  date  of  cutting,  appearance  and  approxi- 
mate quantity  of  fodder,  how  it  was  relished  by  stock,  condition 
of  the  crop  just  before  the  first  frost. 

Many  reports  have  been  received  and  the  general  condition 
of  the  plots,  when  cold  weather  set  in,  was  fairly  good,  but 
whether  or  not  the  experiment  will  prove  successful  cannot  be 
told  until  warm  weather  reveals  how  the  roots  have  withstood 
the  winter. 


OOW   PEA.  73 


Cow  Pea. 

Galled  ii  poa,  bnt  more  reBembling  a  bean,  the  cow  pea  has 
a  high  reputation  in  the  Sonth  ae  a  fodder  plant  and  for  plowing 
under  as  green  manure.  The  special  reason  for  endeavoring  to 
introduce  this  plant  in  Vermont  was  the  fact  that  it  is  a  more 
concentrated,  richer  feed  than  any  crop  now  raised  in  the  State 
and  would  make  an  excellent  article  to  be  fed  with  com  fodder 
or  ensilage  to  make  a  complete  and  correctly  balanced  ration. 

The  seed  was  obtained  from  J.  J.  Wolfenden,  New  BemCy 
N.  C,  and  cost  a  dollar  a  bushel  plus  the  freight.  The  follow- 
ing directions  were  sent  out  with  the  packages  of  seed : 

The  seed  sent  is  sufficient  for  one-fifth  of  an  acre.  Good 
land  can  be  used  for  the  production  of  a  heavy  growth  of  fod- 
der, or  poor  weedy  land  for  the  double  purpose  of  raising  fodder 
and  killing  the  weeds.  Sow  in  drills  three  and  a  half  feet  apart 
and  about  ten  seed  to  tlie  foot.  Plant  the  same  time  as  you 
would  beans ;  cultivate  tlie  same  as  beans,  until  the  growth  of 
runners  begins  to  fill  the  space  between  the  rows.  If  desired  for 
green  fodder,  begin  to  cut  about  the  n:iddle  of  August ;  if  for 
hay,  cut  late  in  the  fall,  just  before  the  time  of  heavy  frosts. 

At  the  end  of  the  season,  report  to  the  Station  :  date  of  sow- 
ing, character  of  land,  date  when  the  runners  commenced  to 
grow,  appearance  and  stage  of  growth  August  Ist,  date  of  cut- 
ting, character  and  approximate  quantity  of  hay  or  green  fodder 
produced.  Did  it  produce  any  matured  seeds  ?  How  was  it  rel- 
ished by  stock  ?  What  was  its  apparent  effect  on  the  flow  and 
quality  of  the  milk  ?  Judging  from  the  results  of  this  season's 
growth,  would  it  pay  you  to  raise  it  on  a  larger  scale  as  a  fodder 
plant  ? 

In  accordance  with  these  instructions,  reports  were  sent  by 
most  of  those  wlio  received  the  seqd.  A  brief  abstract  of  these 
reports  is  given  on  the  following  pages,  from  which  it  can  bo 
judged  whether  the  plant  is  likely  to  be  a  success  in  this  State. 
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STATION   BTPEEIMBNT8  WITH  CM>W   PEA. 


STATION  EXPERIMENTS  WITH  COW  PEA. 


Name. 


E.  L.  Bass 


Geo.  Beecher 


O.  W.  Bishop 

Henry  Blake 

G.  B.  Bullard 

S.  B.  Chapman 

G.  A.  Clough 

Dr.  H.  A.  Cutting.... 


Town. 


De  Witt  Davis. 


A.  E  Higlej.. 
E.  H.  HofEman. 


M.  H.  MUler 


G.  N.  Ober, 


Geo.  I.  Perkins. 
D.  R,  Pierce. . . . 


West  Randolph. 

Essex. 

Andover. 

East  Hardwick. 

St.  Johnsbury. 

Windham. 

Thetford  Centre. 

Lnnenburgh. 

Chester  Depot. 

Benson. 
Lyndon. 

Pomfret. 
Athens. 

South  Walden. 
Waterville. 


Character  of  land. 


Good  clay  loam,  heavily  manured. 
Good  soil. 
Good  com  land. 

Damp  clay  soil,  very  muddy. 

A  side  hill. 

Sandy  loam  soil. 

Upland  loam,  1800  feet  above  sea  level. 
Soil  in  good  condition. 

A  loam  soil. 

Light  gravelly  soil. 
Light  soil,  gravel  bottom. 

Sandy  loam. 

Sandy  loam,  well  manured. 

An  old  garden,  very  rich  and  weedy. 

A  side  hill,  wet  and  stony. 


S.  W.  Pitkin 


Marshfield. 


Warm  slate  and  granite  soil. 


S.  N.  Shattuck, 


Eden. 


Gravelly  loam  greensward. 


T.  B.  Smith. 


La  Roy  South  worth. . 


A.  M.  Stevens. 
D.  W.  Stevens. 


Geo.  F.  Tanner. 


H.  R  Tarbell. .  . 

S.  H.  Tilley 

F.  S.  Tomlinson. 


H.  W.  Vail. 


Stowe. 


Middletown  Spa. 

East  Hardwick. 
Greensboro  Bend. 

Springfield. 

Chester. 
Williston. 
Jericho  Centre. 


Pomfret. 


Good  strong  soil,  not  wet ;  no  clay  or 
sand. 

Loamy  but  too  low  and  wet. 

Old  ground,  well  manured. 
Dry. 

Rich. 

Rich  ground. 

Well  drained,  sandy  loam. 


Rich,  well  mauured. 


STATION   BXPSRIMENTB  WITH   OOW  PEA 
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STATION  EXPERIMENTS  WITH  COW  PEA. 


Date  of  sowing. 

Date  when 
the  run'ers 
commenced 
to  grow. 

Appearance  and  stage  of 
growth  August  1. 

Date  of  cutting. 

May  80. 

May  24. 
June  1. 

August  1. 

About  2  feet  high. 

August  16. 

May  26  or  27. 

Middle  of  June. 

•    a                      . 

June  6. 

Just  begun  to  branch  out 

a  little. 
Fair  but  uneven  growth, 

and  spots  on  leaves. 
Good  thrifty  condition. 

• 

Cut  a  little  green,  the 
rest  Aug.  28. 

May  21. 
May  28  and  80. 
Tn  June. 

July  6. 

Last  of 
July. 

Commenced  about  the 
middle  of  August. 

In  August. 

Last  of  Aug.  and  first 
of  Sept. 

September  1. 

Aug.  25. 

Jane  10. 

May  27. 
Jane  15. 

Middle  of 
July. 

August  10. 

Middle   of 
July. 
July  20. 

About  2  feet  high,  runners 
well  out. 

10  to  12  inches  high. 

Growing  finely. 

June  2. 

June  2. 

Not  fully  grown.  No  blos- 
soms. 

July  1. 

May  25. 

Looking  well. 

Light  growth. 

Nearly  covered  the 
ground. 

June  9. 

No  run'rs. 

August  15. 
September  12. 

May  25. 
May  28. 

Julyl. 

May  18. 

Early  in  June. 

No  run'rs. 
August  1. 

18  inches  high. 

September  1. 
Did  not  cut  it. 

Grew  luxuriantly. 

August  20. 

May  28.    June  8. 
June  7. 

August  5. 
Last  of 
July. 

First  of  Sept. 
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STATION  EXPERIMENTS  WITH  COW  PEA. 


j>id  it  pro- 
duce  any 
matared 
seeds? 


Namb. 


E.  L.  Ban. 


G(90.  Beecher. 


O.  W.  Bishop.. 
Heniy  Blake... 
G.  B.  Ballard.. 


8.  B.  Chapman 

O.  A.  doagh 

Dr.  H.  A.  Catting.... 


De  Witt  Dayis. 


A.  E.  Higley. . 
E.  H.  Hoffman. 
M.  H.  Miller . . 
O.  N.  Ober. ... 


Geo.  I.  Perkins 

D.  R.  Pierce 

a  W.Pitkin 

8.  N.Shattnck 

T.  B.Smith 

La  "Roy  Southwortli. 
A.  M.  Stevens 


Character  and  approx- 
imate qaantity  of 
hay  or  green  fodder. 


Very  heavy   growth. 
Covered  the  groand. 


^  as  mach   as  same 
namber  rows  of  com. 


D.  W.  Stevens. 


Geo.  F.  Tanner 


H.  R.  Tarbell. 


8.  H.  TiUey 

F.  8.  Tomlinson, 


H.  W.  Vail 


2i  feet  high. 

One  ton  of  hay  to  the 
acre. 

At  the  rate  of  10  2-5 
tons  to  the  acre. 

Yield  was  better  than 
large  yield  of  clover. 

About  8  ton  of  green 
fodder  per  acre. 

About    2   feet    high, 
with  run'rs  1  ft.  long. 

12  ft.  sq.  weighed  250 
lbs.  green,  70  lbs.  dry. 

More  weeds  than 

peas. 
1200  or  1500  lbs.,  crop 

badly  washed  away. 
1  sq.  rod  weighed  142 

lbs. 
iton. 

About  4  tons  per  acre. 


Few  p'ds,no 
large  peas. 


No. 

No  blos'ms. 

No. 


No. 


No. 


Some  seeds 
matared. 

Didn't  bios 
som. 

No  seeds  or 
pods. 

No  blos- 
soms. 


No. 


Did  not 
blossom. 

Few    blows 
or  pods. 


How  was  it  relished 
by  stock  ? 


Cows  ate  it  greedily. 
Cows  ate  it  well. 

Cows  and  calves  liked 
it,  but  horses  did  not. 

5  cows  out  of  17  would 
not  eat  it. 

Cows  did  not  relish  it 
either  green  or  dry. 


Cows  did  not  like  it 

Cattle  would  not  eat 
it.  Sheep  reliuhed  it. 

Stock  relished  it,  only 
one  cow  refused  to 
eat  it. 

Cattle  ate  it  readily. 


Very  much. 


Not  so  well  as  com. 


Did  not  like  it  at  first, 
but  learned  to  eat  it. 


As  well  as  com  or  any 
green  fodder 
&ten  readily  bj  cows. 


Com  on  same  Tnd  pro- 
duced 4  times  more. 


A  fair  growth. 
A  fair  growth. 


No. 

No. 


No. 


Very  much. 

Was  relished  by  cows. 

Cattle  ate  it  like  sweet 
corn. 


Very  much. 

Cows  ate  it  readily. 


STATION    EXPERIMENTS    WITH   COW    PBA. 
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STATION  EXPERIMENTS  WITH  COW  PEA. 


Remarks. 


Effect  on  milk  no  better  than  Sauford  corn.  Can  get  more 
corn  to  the  acre,can  handle  it  faster  and  it  is  better  feed. 


Quantity  of  millc  less  than  that  produced  by  feeding 
sweet  corn. 

I  condemn  them.     It  takes  too  much  catting  to  make 
cows  eat  them. 


Rust  or  blight  struck  them  and  thej  ceased  to  grow, 
wilted  and  withered. 
Put  part  in  silo  and  dried  the  rest  for  hay. 


It  increased  the  quantity  and  quality  of  the  milk.  In  an 
ordinary  season  it  would  have  made  a  bigger  crop. 

I  think  it  is  a  good  feed. 


Cured  easily.  A  change  from  fodder  corn  produced  an 
increase  of  6  qts.  of  milk  from  1^  cows  and  larger  pro- 
poxate increase  in  butter,  prefer  it  to  corn  for  fall  feed. 


Fed  2  cows  alternate  weeks  on  peas  and  com.  Flow  of 
milk  greater  when  fed  on  com.  An  to  quality,  little 
difference. 

On  account  of  weeds  could  not  estimate  their  value. 

It  has  good  milk  producing  qualities  ;  equal  to  com  in 

this  respect ;  milk  very  sweet. 
Produc^fd  a  good  flow  of  milk  and  a  good  quality  of 

butter. 
Made  no  difference  in  quality  or  flow  of  milk. 

Peas  planted  too  late.  Cows  gave  ^  more  after  a  few  days 
on  peas.  On  com  fodder  11  cows  gave  8  qts.  more. 
Ground  was  not  well  chosen. 

Total  failure,  no  more  than  25  came  up. 

Like  com  better;  it  may  be  well  on  moist  land.  It  in 
creased  the  flow  of  milk. 
Could  see  no  difference  in  quantity  or  quality  of  milk. 

First  frost  proved  it  to  be  tender. 


Would  it  pay  to  raise  it 
on  a  larger  scale  f 


Preler  corn. 


Corn  is  more  profitable. 

Much  inferior  to  com. 

Impression  unfavor- 
able. 


Want  nothing  more  to 
do  with  it. 
No. 


Yes. 


On  better  land  more 
heavily  manured,  it 
would  be  profitable. 

Would  not  pay  me. 
Prefer  corn. 


Will  not  pay  so  well  as 
corn  for  fodder. 
Depends    on    cost  and 
trouble  getting  seed. 
Sown  broadcast  it  might 
ay. 

ould  not  pay  for  mo 
to  raise  it. 
Prefer  com  fodder. 


^ 


It  might  in  a  suitable 
field. 


It  would   not  pay  me. 
Com  is  better. 


Did  not  increase  the  flow  of  milk,  but  added  very 
much  to  the  quality. 
Stored  it.  thinly  spread  over  the  mows. 


Yes. 


78  STATION   EXPERIMENT   WITH   OOW   PBA. 

The  experiments  with  the  cbw  pea  may  be  summarized  as  fol- 
lows :  Seed  was  sent  to  thirty-seven  farmers.  Beports  have 
been  received  from  thirty  of  these,  which  show  that  the  crop 
made  a  medium  to  good  growth  in  twelve  cases,  and  a  failure  in 
twelve  cases,  the  rest  being  indeterminate.  Five  only  out  of  the 
whole  number  think  there  is  a  chance  that  it  would  pay  them  to 
raise  it  as  a  regular  farm  crop,  while  eleven  farmers  very 
strongly  pronounce  it  inferior  to  corn  as  a  fodder  plant 

This  would  seem  to  decide  quite  thoroughly,  that  the  cow 
pea  is  not  a  plant  that  will  prove  a  benefit  to  the  generality  of 
farmers  so  far  north  as  Vermont. 
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COMPOSITION  OF  FEETILIZING  MATEEIALS. 


:o:- 


The  following  table  gives  the  average  composition  of  each 
fertilizing  materiftls  as  are  offered  for  sale  in  New  England  mar- 
kets. The  figures  are  compiled  from  the  published  reports  of 
the  several  New  England  Experiment  Stations,  with  tlie  addition 
of  a  few  analyses  from  other  sources. 


Substance. 


Materials  Containing  Nitrogen. 

Nitrate  of  Soda. 

Nitre  Salt  Cake. 

Saltpetre  Waste  from    Gunpowder 

Works. 

Sulphate  of  Ammonia 

Dried  Blood 

Hoof  Meal 

Horn  and  Hoof  Waste 

Wool  Waste 

M^deriah    Containing    Phosphoric 

Acid. 

Apatite 

Bolivian  Guano 

Bone  Black  (refuse).  ....••* 

fione  Black  (dissolved) 

Carib.  Guano. •....•••. 

Cuba  Guano 

Oonnetable  Island  Floats  No.  1 

do  do        do     No.  2.... 

Grand  Gavman  Island  Phosphate. ... 

Navassa  6uano 

Orchillo  Guano 

Phosphoral ^  •..••••••••... . 

South  Carolina  Bock  (ground) 

do        do  do    (Boats) . . . 

do        do          do     (dissolved).. . . 
Thomas  Slag  TEnglish) 

do   do  (German) 


15.93 
2.29 


2.43 
20.40 
11.01 
15.10 
14.47 

6.56 


1.67 


•  ■  • . . 


o   'O 

3  .2 

o 


1.91 
0.10 
2.30 


38.00 
17.20 
28.84 
17.00 
18.90 
17.94 
41.40 
26.40 
27.70 
29.63 
26.77 
49.40 
27.46 
27.20 
15.20 
19.40 
80.51 


3  .2 


• . 


16.70 


0.58 


11.60 
6.09 


i 

S  - 

2  'o 

A.  o 

^  < 

5  o 

o  ^ 

00  A. 


0.30 


26.88 


3.60 
13.31 


s 


0.87 


18.00 


•  •  •  •  * 


0.67 
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COMPOSITION   OF   FBBTIUZINO   MATBRIAU. 


•     Substance. 

Nitrogen. 

Total  Phosph-ir- 
ic  Acid. 

Available  Phos- 
phoric Acid. 

Insoluble  Phos- 
phoric Acid. 

• 

Materials  Containing  Potash. 
Mariate  of  Potash 

a   a   A  tt    A 

51.88 

Snluhate  of  Potash 

35.85 

Sulphate  of  Potash  and  Magnesia. . . 
Cnrnallite •• 

•     •      •     •     • 

•  •  #  •  • 

..... 

•  •       •   • 

24.30 
13.68 

Eainit  

•     •     •    •     • 

A      a     A     A     a 

13.32 

Kruffit- T»---i>  .'^♦ .«*.,....•• 

A     A     A     A     A 

A     A     «     A     A 

8.41 

Saltpetre   Waste  from    Gunpowder 
Works 

Materials  Containing  Nitrogen  and 
Phosphoric  Acid. 

Bat  Guano • 

A     A    A    ■     A 

2.43 

6.47 
8.91 

#  •  •   •  • 

8.76 
22. SO 

*  •  •  .  • 

18.00 

Bones  f sround ^ •..••••••.••• 

6.89 

15.61 

do    (dried  and  extracted  with  ben- 

A     A    •     A    A 

zine) 

do    (from  glue  factory) 

Castor  Pomace 

6.20 
1.70 
5.38 
6.10 
8.73 
8,40 
7.85 
7.59 
0.40 
2.20 

20.10 

29.90 

1.93 

1.45 

1.26 

7.80 

18.94 

14.25 

0.20 

0.60 

1.06 

Cotton  Seed  Meal. * ••.. 

0.89 

do       do     do  (damaged)  •• 

Dry  Ground  Fish 

Peruvian  Guano.  .••....••....•••.. 

A     A     .     A     > 

1.21 

«      a       .     A      A 

8.36 
4.08 

m 
AAA.. 

10.58 
10.17 

2.61 

Tankaife.  ••.•• • 

Tobacco  Stalks ' 

1.50 

Tobacco  Stems 

6.47 

age  of  Vermont  Samples,  1887... . 

Chestnut  B.  B.  Tie^  Ashes. 

Cotton  Seed  Hull  Ashes 

Hard  Pine  Wood  Ashes 

2.94 

• 

11.13 

1.54 
8.41 
2.24 
1.18 
0.46 
1.86 
1.81 
1.80 
1.40 

9.19 

..... 

•    •    #    #    9 

1.94 

2.77 

0.19 
22.08 
10.16 

•    •    •  •    • 

. « . .  • 

0.86 

Mill  Ashes ..•.....•• •••.... 

1.60 

Soent  Tan  Bark  Ashes. 

2.47 

Wood  Ashes  (Canada) 

do      do    (unleached) 

do      do    (leachedl •••••.  • 

5  50 

.  .  •  .  • 

6.20 
1.10 

Muck •••••••••••••• 

0.91 
0.71 
0.70 
0.50 

0.50 
0.60 
0.60 
0.90 
0.80 

A  .  Xw 

Peat 

A     A     *     A     B 

Dead  Chestnut  Lieayes 

0.20 
0.80 

0.30 
0.50 
0.50 
0.60 
1.40 

0.40 

Dead  Oak  Leaves .•••••• 

0.20 

Farm  Manures. 

Cow  Manure 

0.50 

O.50 

Mixed  Stable  Manure 

Hen  DnnfiT.  ••.. •....•.... 

... 

0.60 
0.40 

Night  Soil 

..... 
•  .  .  •  • 

0.30 
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TEST  OF  THE  AVAILABILITY  OF  BONE  MEAL, 
WHEN  FED  TO  MILCH  COWS. 


■:o:- 


The  following  tests,  planned  by  the  Station,  were  carried 
out  on  his  farm  by  Mr.  B.  H.  Porter,  Burlington,  Vt : 

The  question  to  be  tested  was  this :  When  bone  meal  is 
fed  to  cows,  do  the  acids  of  digestion  have  a  dissolving  action 
on  the  phosphate  similar  to  that  of  sulphuric  acid,  rendering 
the  bone  after  it  has  passed  through  the  animal,  immediately 
available  for  plant  food.  In  other  words,  can  we  use  the 
machinery  of  the  cow  to  dissolve  bones  in  place  of  using  sul- 
phuric acid.  Bone  meal  has  considerable  feeding  value,  and  is 
used  quite  freely  in  some  parts  of  the  State  as  a  cattle  food. 

The  reasoning  of  the  succeeding  experiment  was  this :  The 
solid  portion  of  the  excrement  represents  the  part  undigested, 
hence  undissolved.  All  of  the  food  not  found  in  the  solid  excre- 
ment  must  have  been  digested  and  dissolved.  Hence  if,  on 
adding  largely  of  bone  phosphate  to  the  food,  we  fine  little  or 
no  increase  of  phosphate  in  the  solid  excrement,  we  can  reason 
that  all  the  added  phosphate  was  dissolved  and  carried  out  of  the 
body  in  a  soluble  and  hence  immediately  available  form. 

A  three-year-old  grade  Jersey  cow  was  selected  for  the 
trial.  The  feed  given  at  first  was  eight  quarts  per  day  of  a  grain 
mixture  composed  of  six  parts  corn  and  cob  meal  to  five  parts 
of  gluten  meal  and  five  parts  of  mill  sweepings.  After  this  had 
been  fed  for  some  time,  the  solid  manure  was  carefully  saved 
for  five  days.  It  was  weighed,  mixed  thoroughly  and  a  sample 
taken  for  analysis.  To  this  hay  and  grain  feed  was  then  added 
a  half  pound  of  bone  meal  trwice  a  day.  After  five  days  feed- 
ing the  solid  manure  was  again  saved  for  six  days,  weighed,  mixed 
and  sampled  as  before. 

(6) 
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TEST  OF   THE   AVAILIBILITT  OF   BONE   MEAL. 


Composition  of  the  Solid  Manure. 


Moisture 

Soluble  Phosphoric  Acid 

Beverted  Phosphoric  Acid 

Insoluble  Phosphoric  Acid 

Ayailable  Phosi)horic  Acid 

Total  Phosphoric  Acid 

Potash  Soluble  in  Water. 

Potash  Insoluble  in  Water 

TotalPotash 

Nitrogen  Soluble  in  Pepsin  Solution...  . . 

Total  Nitrogen 

Valuation  per  ton 


With  Bone 
'     Meal. 

per  cent. 


83.650 
none. 
0.132 
0.058 
0.182 
0.190 
0.809 
0.051 
0.360 
0  088 
0.240 

11.35 


Without 
Bone 
Meal. 

per  cent. 


80.000 
none. 
0.075 
0.075 
0.075 
0.150 
0.366 
0.074 
0.440 
0.109 
0.810 
$1.61 


Amount  Pee  Day. 

With  Bone 
Meal. 

lbs! 

Without 
Bone 
Meal, 
lbs. 

Solid  Manure,  average • 

40,000 

none. 

0.055 

0.024 

0.055 

0.079 

0.151 

0.101 

42,000 
none. 

T?Atrai*f A^  T^VinnTiViftriri  Acid.. ..«•.......••• 

0.030 

Insoluble  Phosphoric  Acid 

Available  Phosphoric  Acid 

TotAl  Phosphoric  Acid.. 

Tnfftl  PofjWlh       •• • •• 

0.030 
0.080 
0.060 
0.176 

Total  Nitrogen 

0.124 

The  period  of  feeding  at  the  bam  in  Vermont  is  about  two 
hundred  days.  At  a  pound  a  day  ten  cows  would  just  eat  up  a 
ton  of  bone  meal  during  the  winter.  These  ten  cows  would 
then  have  produced  in  their  manure  as  compared  with  ten  simi- 
lar cows  not  fed  bone  meal : — 


Reverted  Phosphoric  Acid . 
Insoluble  Phosphoric  Acid. 
Available  Phosphoric  Acid. 

Total  Phosphoric  Acid 

TotalPotash 

Total  Nitrogen 


••.......«*... 


lbs. 

lbs. 

110. 

60. 

48. 

60. 

110. 

60. 

158. 

120. 

302. 

352. 

202. 

248. 
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But  this  ton  of  bone  meal  would  have  contained  420  lbs. 
of  phosphoric  acid.  The  cows  that  ate  this  only  produced  158 — 
120=38  lbs.  more  of  phosphoric  acid  in  the  solid  excrement  than 
the  others.  Then  the  rest  of  the  420  lbs.,  or  382  lbs.  of  phos- 
phoric acid  would  have  been  dissolved  and  made  immediately 
available.  This  part  would  be  found  in  the  liquid  portion  of 
the  manure.  It  ought  to  be  needless  to  add  that  no  one  could 
profitably  feed  bone  meal  unless  he  was  prepared  to  save  both 
the  solid  and  liquid  portions  of  the  manure. 

Bone  meal  has  a  real  feeding  value.  The  sample  used  in 
tills  test  was  that  made  by  A.  K.  liobinson  of  Winooski,  and 
its  analysis  is  given  on  page  60.  The  amount  of  fat  present  was 
determined  to  be  10.22  per  cent  and  of  protein,  25.63  per  cent. 
It  may  be  correctly  considered  that  all  of  both  the  fat  and  pro- 
tein is  digestible.  If  we  count  its  value  on  the  same  basis  as 
that  given  before,  i.  e.,  4  1-3  cents  per   pound,  we    have    the 

following  as  the  feeding  value  per  ton  of  this  bone  meal : 

512.6  lbs.  digestible  protein  at  4  1-3  cents $22.21 

204.4  lbs.  digestible  fat  at  4  1-3  cents 8.86 

Feeding  value  per  ton $31.07 

Its  fertilizing  value  before  feeding  is  given  as  $35.64.  Its 
value  for  a  fertilizer  after  feeding  would  be  found  as  follows  : 

382  lbs.  soluble  phosphoric  acid  at  8  cents $30.56 

38  lbs.  insoluble  phosphoric  acid  at  3  cents 1.14 

65.6  lbs.  nitrogen  at  17  cents 11.15 

Fertilizing  value  per  ton $42.85 

Total  feeding  and  fertilizing  value 73.92 
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COMPOSITION  OF  FODDEES. 

:o: 

On  the  following  pages  will  be  found  a  table  giving  the 
chemical  composition  of  various  fodders.  These  figures  are  com- 
piled from  several  sources  and  are  all  averages  of  many  analyses. 
In  the  first  colunm  is  given  the  number  of  analyses  of  which  these 
are  the  average,  and  the  greater  that  number  the  more  likely 
that  the  figures  correctly  represent  the  average  character  of  the 
fodder.  Chemists  are  in  the  habit  of  using  certain  terms  in 
giving  their  analyses  of  cattle  fodders,  and  it  will  be  necessary 
for  us  to  explain  the  meaning  of  these  terms  in  order  that  the 
analyses  given  in  this  volume  and  those  found  in  the  bulletins 
and  reports  of  other  stations  may  be  intelligible  to  the  average 
farmer.  By  nioisture  is  meant  the  amount  of  water  in  the  fod- 
der which  is  driven  off  when  the  substance  is  exposed  for  quite 
a  long  time  to  a  temperature  just  equal  to  that  of  boiling  water. 
If  now  we  take  this  dry  fodder  and  submit  it  to  the  action  of 
boiling  ether  for  several  hours,  we  will  extract  from  it  what  is 
called  by  some  chemists  fat  and  by  others  ether  extract.  If  we 
were  to  take  com  meal  and  submit  it  to  this  action  of  boiling  ether, 
what  was  dissolved  from  it  would  be  almost  pure  fat.  But  if 
we  were  to  take  the  corn  stover  or  hay  or  clover  or  any  coarse 
fodder  and  boil  it  with  ether,  we  would  get  out  not  only  what 
fat  there  was  there  but  also  nearly  all  of  the  coloring  matter; 
the  ether  extract  would  be  a  bright  green.  Now  this  coloring 
matter  has  but  very  little  feeding  value,  so  that  the  ether  extract 
from  coarse  fodder  has  not  nearly  so  high  a  feeding  value  as 
the  matter  extracted  by  ether  from  corn  meal  and  from  other 
grains.  If  after  treating  the  fodder  with  ether  we  should  take 
what  is  left  and  boil  it  alternately  with  acid  and  with  alkali, 
such  as  sulphuric  acid  and  potash  lye  for  instance,  we  would 
dissolve  out  from  this  fodder  everything  but  the  coarse,  hard, 
woody  framework  of  the  original  plant.  This  framework  is 
what  the  chemist  calls  the  crude  fibre^  and  is  the  least  valuable 
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part  of  the  fodder.  It  must  not  be  supposed  that  this  crade 
fibre  has  no  feeding  valae,  for  it  has  been  conclusively  proved 
that  cattle  can  digest  large  quantities  of  even  this  hard  material. 
But  its  value  is  secondary  to  that  of  the  rest  of  the  fodder.  In 
all  fodders  we  find  a  class  of  substances  which  are  called  by  the 
chemists  albuminoids  or  protein^  so  called  because  they  resem- 
ble in  chemical  composition  the  albumen  or  white  of  the  egg. 
They  are  distinguished  from  all  the  other  materials  found  in  fod- 
der by  containing  nitrogen.  Throughont  the  aninilil  or  vegeta- 
ble kingdom  we  find  a  large  number  of  substances  very  differ- 
ent in  appearance  and  physical  characteristics,  but  nevertheless 
agreeing  very  closely  in  their  chemical  composition,  and  all 
known  under  the  general  name  of  albuminoids.  Among  the 
most  common  of  these  may  be  mentioned  the  albumen  or  white 
of  the  egg,  the  casein  of  milk  from  which  the  cheese  is  made, 
the  fibrin  or  lean  part  of  meat,  the  gluten  of  wheat  and  other 
cereals,  and  the  protein  or  albuminoids  of  fodder.  In  the  chem- 
ical analysis  of  fodder  the  amount  of  albuminoids  present  is 
always  estimated  by  determining  the  amount  of  nitrogen  and 
multiplying  this  by  6^,  since.it  has  been  found  that  albuminoids 
weigh  in  general  6^  times  as  much  as  the  amount  of  nitrogen 
contained  in  them,  that  is,  they  contain  on  the  average  16  per 
cent  of  nitrogen.  If  now  we  add  the  per  cents  we  have  obtained 
for  moisture^  faty  crude  fihre^  albuminoidsj  and  subtract  this 
sum  from  100,  we  get  the  per  cent  of  the  remaining  substances 
in  the  fodder,  which  are  classed  by  the  chemist  under  the  head* 
ing  of  non-nitrogenous  extract  matter.  They  consist  very 
largely  of  starch,  sugar,  gum,  etc.,  and  could  be  estimated 
directly  by  boiling  the  fodder,  driving  off  the  water,  and  weigh- 
ing the  amount  which  has  been  dissolved  out  of  the  fodder  by 
tlie  water.  But  as  a  fact  chemists  always  calculate  the  amount 
of  this  non-nitrogenous  matter  by  difference. 

What  part  in  the  economy  of  the  animal  is  taken  by  each 
of  these  ingredients  of  fodder?  We  may  say  in  the  first 
place  that  the  rnoisture  is  without  feeding  value.  The  water 
that  is  contained  in  fodder  is  of  no  more  value  than  the 
water  which  we  regularly  give  to  our  animals  to  drink.  As 
would  naturally  be  supposed,  the  fat  of  the  fodder  may  be 
taken  into  the  system  and  help  to  produce  the  fat  that  is  given 
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out  in  the  milk  or  is  laid  up  in  the  body  during  fattening.  But 
it  seems  to  be  quite  well  proven  that  it  has  to  undergo  some 
change  or  other  in  passing  through  the-  system  of  the  animal 
before  it  can  be  finally  laid  up  in  either  form.  This  idea  ha^ 
been  denied  by  many  writers.  But  the  experiments  lately 
tried  by  Dr.  Babcock  at  the  New  York  Experiment  Station 
seem  to  prove  it  most  conclusively.  He  took  a  cow  and 
tested  the  physical  characteristics  of  the  fat  of  her  milk  and 
then  fed  her^argely  with  cottonseed  meal,  the  oil  of  which  haa 
very  great  differences  from  the  oil  of  butter^  and  the  slightest 
trace  of  which  if  mixed  mechanically  in  the  butter  could  have 
been  detected  ;  and  yet  notwithstanding  the  cow  was  fed  very 
heavily  and  for  quite  a  long  period  there  was  practically  no  dif- 
ference noticed  in  the  character  of  the  oil  of  the  milk,  showing 
that  in  passing  through  the  organs  of  the  animal  the  cottonseed 
oil  had  in  some  way  been  acted  upon,  and  those  physical 
properties  which  mark  it  so  strongly  had  been  taken  away 
and  the  oil  had  been  changed  into  regular  butter  fat.  Never- 
theless it  does  seem  probable  that  the  small  amounts  of  sulphur- 
ized oils  which  exist  in  onions,  turaips,  etc.,  and  give  them  their 
characteristic  strong  odoi*s  may  be  sometimes  carried  through 
and  deposited  unchanged,  or  but  slightly  changed,  in  the  milk, 
imparting  to  it  the  odor  of  the  original  vegetable.  Yet  the  fact 
that  turnips  can  be  fed  in  small  quantities  to  cows  directly  after 
milking  seems  to  show  that  even  these  oils  may  be  acted  upon 
and  broken  up  by  the  digestive  apparatus  of  the  animal. 

The  crude  fibre  of  the  fodder  has  for  its  office  in  the  system 
the  production  of  heat,  and  there  seems  to  be  no  reason  for 
thinking  that  it  is  ever  used  by  the  animal  for  any  other  pur- 
pose. The  nitrogen  free  extract  is  used  principally  for  the  pro- 
duction of  heat,  but  it  seems  pretty  conclusively  proved  that  it 
may  under  some  circumstances,  and  very  likely  does  under  all, 
contribute  also  to  the  formation  of  fat.  The  remaining  part  of 
the  food,  the  albuminoids^  is  by  far  the  most  important.  This  is 
the  only  part  of  the  food  which  can  be  used  for  the  production 
of  energy,  muscular  exertion.  But  it  may  also  serve  for  all  the 
other  functions  of  the  body.  It  may  produce  energy,  it  may  qe 
stored  up  in  the  body  as  the  principal  component  of  the  fleshy 
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it  may  bo  stored  np  in  the  body  as  fat,  it  is  the  only  source  from 
which  the  casein  or  cheesy  part  of  the  milk  can  be  obtained,  it 
may  and  probably  does  constitute  one  of  the  principal  sources 
from  which  the  fat  of  the  milk  is  obtained,  or  it  may  be  used 
for  the  production  of  heat. 

The  figures  in  the  table  can  be  taken  to  represent  percent- 
ages, or  they  can  be  read  as  pounds  in  a  hundred.  Thus  the 
first  one  given  can  be  read  alfalfa  contains  5.91  per  cent,  of  pro- 
tein, or  too  lbs.  of  alfalfa  contain  5.91  lbs.  of  protein.  To  find 
the  number  of  pounds  of  each  ingredient  in  a  ton,  multiply  the 
figures  given  in  the  table  by  20. 
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COMPOSITION  OF  FODDERS— TABLE  ] 


Gn»n  Fodder. 

Alfalfa 

Amber  Cane 

Beet  Leaves 

Cabbage  Leaves 

Carrot  Leaves. 

Cow  Pea  Vine 

Fodder  Corn 

Orchard  Grass - 

Prickly  Comfrey. — 

Red  Clover 

Rye  Fodder .. 

Sorgbnm .'.. 

Timothy 

White  Lupine 

Emilage. 

Apple  Foniace 

Cabbage 

Clover, 

Com  Stalks 

Fodder  Com 

Cow  Pea  Vines 

HnDfi^an 

Bowen 

Bye  Fodder 

Sorghnm 

Hay  and  Coarse  Dry  Fod- 
der. 

Alfalfa 

Alsike  Glover 

Buckwheat  Straw 

Clover • 

Clover  Eowen  dry. 

Com  Stover. -_ 

Cow  Pea...   . .". 

Cow  Pea  Vines,  dry. 

Fodder  Corn 

Hay  of  Timothy  and  Bed- 
top 

Hay  of  Barley  (seed  in 
milk).... 

"^ay  with  much  Clover. . . 


67.46 
82.44 
88.84 
89.86 
8S.S0 
80.81 
80.61 
71.48 
84, 
!.57 

75.: 

78.35 
56.16 
85.36 

85.83 
87.61 
76.27 
59.29 
9.15 
81.64 
60.51 
81.56 
80.76 
75.83 


11.05 
82.05 


II 
13.13 

3.86 
12.: 
11.08 

6.11 
15.37 
15.68 


8.51 
4.52 
10.21 
24.80 
10,69 
7.60 
17.51 
8.10 
9.18 
15.82 


2.50 
2.98 
2.26 
7.22 
5.43 

10.23 
2.61 
9.70 

12.73 
6.24 

13.98 
4.67 

3.26 


1.35 

3.34 


.4S 

2.05 
1.88 
0.87 
2.10 
0.74 


4.16 
2.60 
1.72 
1.S2 
1.99 
2.75 
1.62 


38.68 


26.84 

25.27 

45.88 

).50 


28.80 
26.04 
20.80 


43.61 
41.83 

42.171 
5.9622.14 

9.34.32.24 

47.49  26.14 
41. 69,26. »7 


5.05 
5.88 
6.23 
5  14 
9.04 
8.41 
4.92 


4.44 

5.60 
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COMPOSITION  OF  FODDEES. 


Substance. 


Hay  of  Oats  (in  blossom).. 
Hay  of  Oats  (seed  in  milk). 

Hay  of  Ripe  Oats 

Hay  of  Winter  Bye 

High  Meadow  Hay 

Horse  Bean  Straw 

Hnnrarian  Grass...  • . .  • . 

Low  Meadow  Hay. 

Oat  Straw.  •  •  • 

Orchard  Grass  Hay 

Pearl  Millet 

EedTop 

Bowen,  snn  dried 

Bye  Straw 

Salt  Marsh  Hay 

Seradella 

Timothy 

Vetch 

Wheat  Straw 

Orains,  Fruits  and  Vege- 
tables. 

Apples 

Apple  Pomace.^. 

Barley.  • /. 

Beans 

BeetSy  red 

BeetSy  sugar 

Buckwheat 

Broom  Corn  Seed 

Cabbage 

Carrot 

v/o w  x^ea ••#••••••••••••• 

Mangold 

Maize — Sweet  Corn 

Maize — Western  Corn. . . . 

Maize— arerage. 

Oats 

Onion 

Qkra 


^c3 

as 


1 
2 
I 
1 
2 
1 
6 

10 
6 
5 
3 
5 
2 
2 

II 
2 

66 
2 
2 


5 
5 

9 
1 
2 
7 
8 
1 
1 
5 
5 
5 
26 
3 
201 
28 
8 
1 


OS 


6.43 

9.15 

8.70 

8.55 

10.98 

9.15 

6.45 

10.50 

10.79 

9.84 

7.37 

8.13 

14.28 

11.11 

10.47 
7.95 

12.60 
8.90 

12.18 


81.78 
77.49 
10.92 
12.39 
88.57 
86.97 
12.60 
14.10 
93.59 
87.96 
14.79 
91.76 
8.82 
19.10 
10.52 
11.18 
87.98 
87.41 


o 


6.16 
8.85 
5.52 
9.75 
7.57 
8.80 
6.79 
7.70 
3.35 
8.19 
7.16 
7.25 

11.91 
4.54 
5.90 

15.24 
6.16 

13.75 
3.98 


0.69 
1  87 

12.39 

22.17 
1.60 
2.01 

10.00 
9.63 
2.01 
1.22 

20.77 
1.53 

11.62 
8.30 

10.59 

11.13 
1.38 
1.99 


08 


2.73 
2.74 
2.88 
2.35 
2.25 
1.37 
2.55 
2.20 
2.26 
2.57 
1.24 
1.57 
8.88 
1.84 
2.32 
2.48 
2.35 
2.27 
1.36 


2 


0.4J 
1.39 
1.86 
1.88 
0.18 
0.08 
2.25 
3.48 
0.19 
0.46 
1.48 
0.15 
8.14 
8.70 
5.44 
4.73 
0.25 
0.40 


46.81 
44.71 
44.67 
43.35 
47.19 
84.32 
49.69 
43.60 
36.48 
40.38 
46.17 
48.18 
36.79 
38.87 
42.42 
45.92 
45.34 
39.92 
36.52 


u 
Q 


15.31 

15.04 

69.88 

53.14 

7.42 

9.12 

64.45 

63.61 

2.05 

7.86 

55.75 

4.67 

66.70 

65.95 

69.81 

59.82 

9.28 

6.04 


31.87 
28.07 
83.15 
30.15 
25.78 
37.65 
29.09 
30.20 
42.24 
83.11 
32.35 
29.80 
25.24 
38.75 
31.47 
22.78 
29.49 
27.66 
40.40 


1.49 
4.19 
2.57 
7.21 
1.15 
0.88 
8.70 
7.16 
1.44 
1.45 
4.06 
0.86 
2.80 
1.75 
2.09 
10.46 
0.68 
3.42 


1 


6.00 
6.48 
5.58 
5.85 
6.23 
8.71 
5.48 
5.80 
4.88 
6.82 
5.72 
5.07 
8.40 
5.39 
7.42 
5.68 
4.06 
7.50 
5.66 


0.32 
0.52 
2.88 
3.71 
1.08 
0.94 
2.00 
2.02 
0.72 
1.05 
3.20 
1.08 
1.92 
1.20 
1.55 
2.98 
0.53 
0.74 
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COMPOSITION  OF  FODDERS. 


Potatoes — raw 

Potatoes — boiled , 

Pampkin 

Aata-bagas 

Rye 

String-beans 

Sweet  Potatoes. 

Sqaaeh 

Tomatoes 

Turnips 

Wheat , 

Flours  and  Meals. 

Barley  Meal 

Broom  Corn  Seed  Meal. 

Bncfcwheat  Flour. 

Corn  Meal 

Com  and  Cob  Meal,  whole 

Ear 

Graham  Floor. 

Oat  Meal 

Pea  Meal 

Bye  Flour 

Wheat  Flonr 

By-products  arid  Refute. 

Beef  Scrap 

Brewer's  Grains,  wet  from 

brewing 

Brewers' Grains,  dried 

Brewers'  Grains,kiln-dried. 
Brewers'  Qrains,  from  Silo. 

Brewers' Swill 

Broom  Corn  Waste 

Buckwheat  Middlings .... 

Corn  Cobs 

Cotton  Seed  Meal 

Dried  Blood 

Gluten  Meal 


78  10 
75.37 
93.2? 
87.08 
11.60 
83.46 
71.31 
94.88 
.26 
90.64 
10.56 


15.10 
13.54 
13.52 
15.58 

10.0 


2.19 
2.63 
1.11 
1.15 

10.60 
2.75 
1.68 
0.66 
1.00 
1.30 

11.80 


18.19 
80.37 
4.34 
9.11 
72. ( 
10.04 
24.07 
3.24 
5.84 
6.15 
71.87 


20.23 
6.66 
11.25 


7.57   . 
1.081 


1.57 
5.56 
6.40 
2.11 
0.8 
0.9 
7.55 
0.47 
13.23 
16.23 
6.6 


12.77 
61.77 
54.97 
If)  58 

2.00 
43. i 
36.29 
56.01 
22.98 

5.32 
53.14 


3.860 
11.013 
11.: 

4.641 

0.700 
35.844 

4.02  5 
30.361 

5.76  7 
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COMPOSITION  OF  FODDERS. 


Hominj  Feed 

Unseed  Meal,  oil  not  re- 
moved.. • 

Lineeed  Me&l,  new  proce». 
Linseed  Meal,  old  process. 

Linseed  Cake 

Malt  SproatB 

Pork  Scrape 

Bye  Bran 

Rye  Middlings. 

SorghDin  Bagasse 

Starch  Feed 

Sagar  Feed 

Wheat  Bran. 

Wheat  Middlings 

Wheat  Shorts. 


3  61.94   3.S0  2.44 


10.76  i 
9.51i 

10. oa; 
10. ass 
0.81 ; 

10.93  1 
13.54] 
85.60 
(>5.66 
S.fiOl 
13.62] 
11.88] 
12.74] 


i.97» 
J. 86 


7.59  3, 
5.04  3' 
1.79  4 


8.60  5 
3.53  5 
3.916 
4.14  6 


8  9.60 

9  9  46 
110.51 


3.24 
3.10 
3  17 
9.50 
9.81 
4.32 
7.46 


3.36 
5.67 
5.63 
5.97 
5.67 
2.34 
3.57 
3.62 
0.60 
0.21 
2.00 
5.68 
3.16 
4.26 
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DIGESTIBILITY  OF  FODDERS. 


•:o:- 


When  an  animal  takes  food  into  its  stomach,  part  of  the  food 
is  broken  down,  digested,  and  dissolved  by  the  action  of  the  vari- 
ons  jaices ;  bat  part  resists  this  action  and  passes  through  the 
animal  undigested.  It  is  only  the  part  that  has  been  actually 
digested  and  taken  up  into  the  circulation  of  the  animal  that 
does  any  good,  and  it  is  with  this  part  alone  that  we  are  con- 
cerned in  studying  the  subject  of  cattle  feeding.  Each  of  these 
parts  into  which  we  have  analyzed  the  fodder  must  be  again 
broken  up  into  the  portion  of  it  which  is  digestible  and  that 
which  is  undigestible.  There  is  no  constant  ratio  between  the 
digestible  and  undigestible  proportion  of  the  ingredients  in  dif- 
ferent fodders ;  each  one  has  to  be  analyzed  and  its  digestible 
portion  determined  by  itself.  Two  general  methods  have  been 
proposed  for  the  determination  of  the  digestibility  of  fodders. 
£y  the  first,  fodders  which  have  been  previously  analyzed  are 
fed  in  known  quantities  to  animals,  the  faeces,  which  represent 
the  undigested  portion,  collected,  analyzed,  and  the  difPerence 
between  the  amounts  fed  and  the  amounts  left  undigested  is  the 
digestible  part.  Many  hundred  of  these  digestion  experiments 
have  been  conducted  in  Germany  and  a  few  in  this  country.  As 
their  result  we  have  the  per  cent  digestible  of  most  of  the  ordi- 
nary farm  crops.  The  second  method  of  determining  digestibil- 
ity is  by  the  use  of  artificial  digestive  solutions  which  are  made 
to  represent  as  nearly  as  possible  the  solutions  found  in  the  ani- 
mal stomach.  The  fodder  is  mixed  with  these  for  certain  peri- 
ods at  the  same  temperature  as  that  of  the  stomach,  and  the 
amount  dissolved  by  this  treatment  is  taken  to  represent  the 
amount  that  would  have  been  digested  by  the  animal  had  it  been 
fed  the  same  fodder.  The  agreement  of  the  results  obtained  by 
these  two  methods  is  not  so  close  as  is  to  be  desired,  but  the  lat- 
ter method  has  only  lately  been  tried  and  is  susceptible  of  great 
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improvement.  It  is  probable  that  before  long  this  method  of 
artificial  digestion  will  be  80  perfected  as  to  give  us  fally  as  reli- 
able resalts  and  probably  mnch  more  reliable  than  we  could  get 
by  actually  feeding  the  animals  themselves. 

In  the  next  table  is  given  the  percentage  of  each  of  the 
parts  of  the  feeding  material  that  is  digestible.  These  figures  are 
taken  principally  from  German  work.  Use  has  also  been  made 
of  the  tables  in  former  reports  of  the  Connecticut  Experiment 
Station,  and  in  Armsby's  Manual  of  Cattle  Feeding. 
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DIGESTIBILITY  OF  FEEDING  STUFFS  (DIGESTION 

COEFFICIENTS— TABLE  II. 


SUBSTAXCE. 


I*   • 


Oreen  Fodder, 

Alfalfa 

Beet  Leaves < 

Cabbage  Leaves. 
Carrot  Leaves 
Fodder  Corn . 
Bed  Clover. . . 
Rye  Fodder . . 

Sorghum 

White  Lupine •• 

Hay  and  Coarse  Dry  Fodder. 

Alfalfa 

Clover 


•  ••••■«• 


Hay 

Oat  Straw. 

Bowen^  sun  dried. 

Bye  Straw 

SenMiella. 

Vetch 

Wheat  Straw 

OrainSf  Fruits  and  Vegetables. 

Barley 

Beans • 

BeotSy  sugar 

Buckwheat 

Cabbage 

Mangold 

Maize  (all  kinds) 

Oats 

Potatoes,  raw •  • 

Turnip     

By-Froducts  and  Refuse. 

Brewers'  Orains 

Cotton  Seed  Meal. 

Dried  Blood. ...' 

Linseed  Meal 

Linseed  Cake •  • 

Malt  Sprouts 

Bve  Bran 

Wheat  Bran 


•  •  •  •  • 


P4 

• 

a 

1 

78 

42 

70 

58 

46 

100 

71 

60 

100 

68 

46 

100 

73 

75 

67 

70 

63 

75 

58 

46 

100 

62 

85 

78 

76 

30 

64 

75 

39 

65 

55 

54 

67 

57 

48 

62 

40 

80 

44 

61 

46 

66 

23 

32 

37 

71 

60 

100 

76 

60 

66 

17 

36 

39 

77 

100 

87 

88 

92 

93 

62 

95 

57 

46 

100 

71 

60 

100 

76 

95 

81 

76 

93 

82 

80 

75 

69 

96 

67 

89 

73 

84 

64 

85 

88 

95 

67 

100 

96 

82 

91 

78 

86 

90 

80 

80 

80 

100 

66 

58 

76 

78 

69 

77 

2 


PE4 


42 


72 
54 

60 
73 

43 

44 
58 
60 
63 

58 

54 
56 

20 
69 


62 
23 
55 


39 


20 
44 

7 
26 
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DIGESTIBLE    POKTIONS   OF  FODDERS— TABLE  III. 


•:o:- 


The  accompanying  table  is  derived  from  the  two  already  given. 
It  is  obtained  by  multiplying  the  amount  of  each  ingredient  of 
the  fodder  by  the  per  cent  of  it  that  is  digestible.  An  example 
will  make  this  plain.  The  first  fodder  given  in  Table  I  is 
Alfalfa.  It  is  there  stated  to  contain  in  each  100  lbs.  5.91  lbs. 
of  protein.  In  Table  II,  opposite  alfalfa  we  find  that  78  per 
cent  of  this  protein  is  digestible.  5.91  x  78  »  4.61.  Hence  each 
100  lbs.  of  alfalfa  contains  4.61  lbs.  of  digestible  protein.  The 
other  ingredients  are  calculated  in  the  same  way. 


Alfalfa. 

Total  Percenuffe  of       Amount 

Amount.        Digestibility.      Digestible. 

Protein 5.91  x  78  »  4.61 

Fat.. 1.15  X  42  =  0.48 

Non-nitrogenous  Extract  Matter 12.02  x  70  =  8.41 

Crude  Fibre 10.57  x  42  =  4.44 

To  find  the  amount  digestible  in  a  ton,  multiply  tlic  figures 
in  the  table  by  20.  Thus  4.61  x  20  =  92  2.  lbs.  of  digestible 
protein  in  a  ton  of  alfalfa. 

The  next  to  the  last  column  is  headed  Nutritive  Ratio.  This 
means  the  proportion  between  the  digestible  albuminoids  or  mus- 
cle producing  part  of  tha  fodder  and  the  digestible  carb-hydrates 
or  heat-producing  part.  This  ratio  is  found  as  follows  :  The 
amount  of  digestible  fat  is  multiplied  by  2^  ;  to  this  is  added  the 
amount  of  digestible  carb-hydrates  and  the  same  divided  by  the 
digestible  albuminoids.     An  example  will  show  what  is  meant< 


96  dios8tible  portions  of  foddebs. 

Alfalfa. 

Digestible  Non-nitrogenons  Extract 8.41 

Digestible  Fibre 4.44 

Digestible  Fat,  0.48  x  2^  = 1.20 

Total  of  Digestible  Non-nitrogenous  Matter.  14.05 
The  Digestible  Protein  is  4.61. 
14.06  -^  4.61  =  3.1. 

Green  alfalfa  has  3.1  times  as  mnch  digestible  non-nitrogen- 
OQS  as  nitrogenous  matter.  That  is,  it  has  one  part  of  digestible 
nitrogenous  matter  or  protein  to  3.1  parts  of  digestible  non-nitro- 
genous matter,  hence  we  say  its  nutritive  ratio  is  1 : 3.1. 

The  last  column  is  headed  Relative  Value  per  Ton.  Tbia 
is  figured  on  the  basis  of  4^  cents  per  pouod  for  digestible  fat 
and  digestible  protein  and  9-10  of  a  cent  per  pound  for  digesti- 
ble carb-hydrates. 

We  will  use  alfalfa  again  as  an  example : 

Digestible  Protein 4.61  x  .04^  «  $.19» 

Digestible  Fat. 0.48  x  .04^  =    .021 

Digestible  Non-nitrogenous  Matter 8.41  x  .009  =    .076 

Digestible  Fibre 4.44  x  .009  =    .040 

Relative  value  of  100  lbs $.336 

Relative  value  of  2000  lbs $6.72 

It  will  be  seen  from  this  table  that  hay  has  a  valuatidn  of 
about  $12  per  ton  and  corn  meal  $22  per  ton.  Their  feeding 
values,  then,  are  in  the  proportion  of  12  :  22,  but  if  hay  can  be 
bought  for  $8  a  ton  on  the  farm,  then  to  get  corn  meal  propor- 
tionally as  cheap  it  should  be  purchased  for  ^  less  or  about  $15 
per  ton.  If  on  the  contrary  a  man  had  to  pay  $15  per  ton  for 
hay,  corn  meal  then  ought  to  be  worth  about  $27. 
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DIGESTIBLE  PORTIONS  OF  FODDEKS.— TABLE  IIL 


Substance. 


Green  Fodder, 

Alfalfa.   

Anib6r  Cane* 

Beet  Leaves  •••••••• 

Cabbage  Leaves. •••••• 

Carrot  Leaves 

Cow  Pea  Vines 

Fodder  Corn 

Orchard  Grass 

Red  Glover. 

Sorgham 

Timothy.... 

White  Lapine • 

Ensihige. 

Apple  Pomace. 

Cab  bage 

Clover 

Cornstalks 

Fodder  Corn 

Cow  Pea  Vines 

Hungarian •••••.. 

Bowen 

Rye  Fodder 

Sorghnm 

May  and  Coaree  Dry  Fodder. 

Alfalfa.., 

Alsike  Glover 

Buckwheat  Straw.  • 

Clover • 

Clover  Rowen»  dry 

Corn  Stover. 

Cow  Pea 

Cow  Pea  Vines,  dry 

Fodder  Com 

Hay  of  Timothy  and  Red  top. . 


o 


GQ  - 

of)    •'^ 


4.61 
0.73 
1.59 
1.30 
2.67 
2.10 
1.20 
1.51 
3.14 
0.69 
1.85 
2.06 


1.09 
0.84 
2.34 
2.64 
1.12 
1.87 
1.88 
1.41 
1.88 
0.47 


8.29 
7.22 
1.64 
6.74 
6.09 
4.46 
11.99 
12.23 
3.13 
3.71 


o 

GO 


0.48 
0.83 
0.28 
0.28 
0.40 
0.28 
0.34 
0.56 
0.80 
0.31 
0.63 
0.11 


0.97 
0.56 
0.64 
1.85 
0.54 
0.48 
1.07 
0.58 
0.12 
0.24 


2    o 

&  g 


8.41 

7  27 

2.49 

8.51 

6.97 

6.11 

7.20 

7.74 

10.44 

10.19 

14.68 

4.00 


0.64 
1.57 
0.47 
1.61 
1.73 
1.24 
2.09 
1.72 
0.93 
1.18 


7.66 
4.52 
7.66 

16.62 
7.10 
5.24 

11.08 
5.35 
9.18 

12.34 


30.06 
26.84 
14.61 
25.92 
24.36 
29.15 
28.86 
29.10 
24.09 
24 .  39 


ho 


4.41 
3.56 


3.89 
3.91 
5.93 
5.24 
8.74 
8.11 
3.34 


2.92 

3.60 
5.84 
4.09 
2.62 
7.88 
3.30 

3.77 


;z5 


8.0 

16.9 

2.0 

3.2 

2.6 

4.4 

9.9 

9.9 

5.6 

21.3 

13.1 

3.7 


11.11 
11.12 
27.53 
11.66 
12.67 
18.03 
9.78 
9.32 
15.94 
18.70 


11.9 
7.0 
5.6 

10.3 

11.2 
4.8 

11.5 
7.1 
6.9 

35.5 


5  2 
5.8 

28.1 
6.2 
6.8 

11.3 
3.7 
3  5 

13.5 

12.4 


0 
O 


> 


2.87 
2.07 
2.00 
3.73 
3.59 
3.33 
4.26 
6.23 
3.37 
6.23 
8.20 


3.69 
2.03 
4.61 
7.93 
3.46 
3.45 
5.96 
3.28 
2.95 
3.51 


15.14 
14.44 
9.38 
14.00 
13.44 
13.43 
19.16 
19.00 
10.72 
11  99 
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DIGESTIBLE   POBTIONS    OF   FODDERS. 


DIGESTIBLE  TORTIONS  OF  FODDERS. 


Substance. 


Hay  of  Barley  (seed  in  milk).. 

Hay  with  much  Clover 

Hay  of  Oats  (in  blossom) 

Hay  of  Oats  (seed  in  milk)  •  • . 

Hay  of  Ripe  Oats 

Hay  of  Wmter  Rye 

High  Meadow  Hay . 

Horse  Bean  Straw 

Hungarian  Orass 

Low  Meadow  Hay 

Oat  Straw 

Orchard  Grass  Hay 

Pearl  Millet 

Bedtop 

Rowen,  sun  dried 

Bye  Straw 

Salt  Marsh  Hay 

Seradella 

Timothy 

Vetch  

Wheal  Straw 

Orainst  Fruits  and  Vegetables. 

Apple  Pomace 

Barley 

Beans 

jDee vSy  xi6Q ••••■.•••••>•••••• 

Beets,  Sugar ••••• 

Buckwheat 

Broom  Corn  Seed 

Cabbage 

Carrots 

Cow  Pea 

Mangolds  .   •••* 

Maize — Sweet  Corn 

Maize — Western  Corn 

Maize — Average 

Oats 


A 

• 

2  1 

S 

• 

o 

& 

1^ 

• 

§ 

a 

O 

o 

o 

o 

»N 

jO 

3 

<2       ® 

> 

Co 

«s 

•^       «M 

•*J 

4J 

S    a 

00 

o 

00          1 
9        P 

00 
0> 

O 

s 

Dig 

5   ^ 

Dig 

a 

> 

5.25 

1.19 

29.44 

15.16 

9.1 

18.61 

5.83 

1.32 

27.03 

13.24 

7.5 

18.44 

3.51 

1.31 

29.02 

18.48 

14.5 

12.72 

5.04 

1.32 

27.72 

16.28 

9.4 

13.43 

3.15 

1.14 

27.70 

19.23 

15.8 

12.16 

5.56 

K13 

26.88 

17.49 

8.4 

13.78 

4.84 

1.10 

32.09 

16.24 

10.6 

13.84 

6.86 

0.82 

23.68 

17.70 

6.3 

14.10 

8.87 

1.27 

31.80 

16.87 

13.8 

13.12 

4.00 

0.99 

26.16 

16.91 

11.4 

12.08 

1.34 

0.68 

16.05 

25.84 

32.2 

9.20 

4.67 

1.18 

25.44 

19.20 

10.2 

18.10 

4.08 

0.57 

29.09 

18.76 

12.1 

12.64 

4.13 

0.72 

30.35 

17.28 

11.9 

12.77 

7.27 

1.56 

24.28 

15.90 

6.1 

14.88 

1.04 

0.59 

14.19 

22.48 

36.7 

8.01 

3.07 

1.04 

25.45 

17.62 

14.9 

11.81 

10.82 

1.46 

45.92 

...    • 

4.6 

18.90 

3.51 

1.08 

28.56 

17.10 

18.7 

12.19 

10.45 

1.36 

26.35 

14.94 

4.3 

17.66 

0.68 

0.49 

14.24 

22.62 

56.0 

7.65 

0.62 

0.37 

13.78 

1.34 

25.9 

3.5S 

1.23 

1.25 

13.54 

3.77 

16.6 

5.26 

9.54 

1.86 

60.80 

0.51 

6.9 

20.91 

19.51 

1.27 

49.42 

4.97 

2.9. 

27.80 

0.99 

7.05 

•   V   •  •   • 

7.1 

2.18 

1.25 

8.66 

6.9 

2.64 

5.70 

1.04 

64.45 

• 

11.8 

17.44 

7  61 

3.03 

67.89 

8.01 

9.0 

20.18 

1.43 

0.11 

2.05 

..... 

1.6 

1.70 

0.93 

0.46 

7.07 

1.38 

10.3 

2.72 

18.28 

1.31 

51.85 

2.80 

8.2 

26.80 

1.16 

4.64 

•  •  •  •  • 

4.0 

1.84 

9.41 

6.11 

62.03 

1.74 

8.4 

24.92 

6.72 

2.78 

61.33 

1.09 

10.8 

19.46 

8.58 

4.08 

64.92 

1.30 

8.9 

22.88 

9.13 

3.78 

44.49 

•2.41 

6.2 

19.62 

DIGESTIBLE   POBTION8   OF   FODDERS. 
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DIGESTIBLE  PORTIONS  OF  FODDERS. 


Substance. 


Onion # 

Potatoes,  raw ••• 

Potatoes,  boiled 

Rutabagas •  • 

Rve 

Sweet  Potatoes • 

Squash 

Tomatoes  •  • 

TV  neav  •  •••••  ••  •••••••••••••• 

Flours  and  Meals. 

Barley  Meal •  •  • 

Broom  Corn  Seed  Meal 

Buckwheat  Flour 

Corn  Meal 

Corn  and  Gob  Meal,  wholeear.. 

Graham  Flonr 

Oat  Meal 

Pea  Meal 

Bye  Flonr 

Wheat  Flour 


By-Products  and  Refuse. 


Beef  Scrap 

Brewers'    Grains    wet     from 

brewery 

Brewers'  Grains,  dried  •••••.. 
Brewers'  Grains,  kiln-dried... . 

Brewers'  Grains  from  silo 

Brewers'  Swill 

Broom  Corn  Waste 

Buckwheat  Middlings 

Cotton  Seed  Meal 

Dried  Blood 

Gluten  Meal 

Hominy  Feed 

Linseed  Meal,  oil  not  removed. 


o 
bo  's; 


0.76 
1.61 
1.81 
0.66 
8.69 
1.12 
0.66 
1.00 
0.74 
9.56 


9.10 
7.61 
8.69 
7.40 
7.13 
9.48 
12.02 
18.00 
6.45 
9.11 


54.81 

8.91 

14.62 

14.82 

4.86 

1.39 

4.89 

28.64 

85.62 

43.63 

21.69 

7.95 

18.84 


o 

'2 


QQ 
O 

bc 


0.26 


. .  •  • . 


.  • « . . 


1  86 
.  • .  • . 

0.28 

0.47 
. . . . . 

1.68 


1.70 
3.11 
0.61 
2.89 
3.20 
1.28 
6.65 
0.89 
0.67 
0.89 


32.29 

1.32 

4.67 

5.38 

1.77 

0.67 

0.79 

5.21 

11.64 

16.23 

6.00 

5.95 

27.53 


bo    0) 

2    ^ 


8.31 

17.46 

19,62 

8.11 

54.46 

28.11 

3.24 

5  84 

5.47 

66.84 


61.60 
58.46 
77.34 
68.85 
55.36 
64.91 
50.68 
47.50 
58.71 
68.92 


8.17 
38.18 
35.18 

9.97 

1.28 
39.96 
27.94 
21.83 

5.11 
49.42 
60.39 
18.60 


bo 


0.68 
0.80 
0.37 


• .  • . . 
0.37 
0. 
0.54 
0.70 


8621 


• . . . . 
1.12 


0.02 
2.91 
. .  • . . 
1.17 
8.16 
1.18 
0.20 
9.49 
0.09 
0.19 


1.48 
4.29 
4. GO 
1.81 
0.27 
15.05 
1.01 


OS 


12.7 

11.8 

10.9 

12  2 

6.7 


.4 
6.8 
7.7 
7.4 
7.5 


7.2 

9.1 
21.4 
9.7 
9.3 
7.3 
5.4 
8.3 
11. 1 
7.8 


1.88 
2.17 
1.92 


3.8 
8.4 
8.6 
8.3 
2.3 
11.6 
1.8 
1.4 


2.9 
9.7 
4.7 


o 

-4.3 

u 
o 

9 

a 
IS 


2.49 
4.50 
5.15 
2.03 

18.57 
5.28 
1.49 
2.45 
1.62 

21.88 


20.44 
20.33 
17.65 
20.53 
19.48 
21.21 
24.46 
26.62 
15.88 
21.10 


75.42 

6.27 
28.36 
24.65 
7.85 
2.06 
14.82 
30.20 
44.86 
52.76 
32.84 
28.80 
43.85 


DIOBBTIULE   POETIONB    OF    FODDER8. 


DIGESTIBLE  PORTIONS  OF  FODDKRS 


TOT 


Linseed  Meal,  new  prooees. 
Linseed  Meal,  old  process.. 

Linseed  Onhe 

Halt  SprontB-.o 

Pork  Scraps '--■  ■ 

Rye  Bran 

Rye  Middlings 

Sorghum  Uagasse. 

Starcli  Feed 

Sngar  Feed 

Wheat  Bran 

Wheat  Middlings 

Wheat  Shorts  


■s    . 

ii 

_C 

2(1.94 

2 

2B.9S 

R 

iHM 

4 

18.36 

1 

54. 4S 

18 

10.13 

1 

7.BS 

2 

0.4C 

4.H4 

2 

10.7? 

A 

11.72 

2 

11.75 

2 

10.79 

2 

0  27.95 
125.70 
429.34 
8  48.59. 


4  41.53   : 
0  47.49 
644.841 


6.3 

r.5 

6  24.4 
6.1 
7.1 
4.3 
4.7 
4.9 


31.13 
38.46 
35. M 
25.88 
80. 7» 
19.14 
17.95 
2.11 
10.06 
25.70 
20.16 
21.26 
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FERTILIZING  VALUE  OF  FODDERS. 


:o:- 


In  this  table  is  given  the  number  of  pounds  of  nitrogen, 
phosphoric  acid  and  potash  that  is  contained  in  a  ton  of  the  dif- 
ferent fodders  and  the  valae  of  this,  calculated  in  the  same  way 
as  commercial  fertilizers  are  valued.  Nitrogen  is  valued  at  17 
cents  a  pound,  phosphoric  acid  6  cents  and  potash  4^  cents.  Two 
points  need  to  be  noticed  in  regard  to  these  valuations.  They 
represent  tlic  value  of  the  fertilizer  that  is  in  the  fodder,  before 
k  is  fed,  and  we  shall  have  to  subtract  20  per  cent  from  these 
valuations  to  get  the  value  of  what  we  should  actually  obtain  in 
the  manure  pile.  Secondly,  these  valuations  are  the  prices  at 
tlie  large  markets  and  in  the  unmixed  condition,  and  when  a 
farmer  in  this  State  buys  a  fertilizer  he  has  to  pay  not  only  tliis 
price,  bnt  additionally  for  the  cost  of  mixing,  bagging,  freight, 
agents'  commissions,  etc.  This  additional  amount  in  Vermont 
this  year  is  about  J  of  the  city  price.  We  should  therefore 
add  this  ^  to  the  valuations  to  get  what  it  would  actually  cost 
the  farmers  to  buy  the  same  amount  of  plant  food  in  the  form 
of  commercial  fertilizers.  Bnt  if  from  a  number  we  subtract  20 
per  cent  and  then  add  to  the  remainder  25  per  cent  of  itself  we 
get  just  our  original  number.  The  valuations  then  as  given  in 
the  table  to  represent  the  amount  contained  in  the  fodder  will 
also  represent  the  price  which  tlie  farmer  would  have  to  pay 
dulivered  on  his  farm  for  the  same  amount  of  plant  food  in  the 
f<irm  of  commerci&l  fertilizer  as  will  be  left  in  the  manure  pro- 
duced from  that  fodder. 
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FRRTDLIZINO  VALUE  OF  FODDERS. 


FERTILIZING  VALUE  OF  FODDERS— TABLE  IV. 


Substance. 


Oreen  Fodder. 


Alfalfa 

Clover,  Red 

Clover,  Swedish 

Clover,  White 

Corn  Fodder 

Cow  Pea  Vines 

Horse  Bean  (in  blossom). 

Hungarian  Millet 

Meadow  Grass 

Oats,  green 

Rye  Fodder .... 

Seradella 

Sorghum 

Timothy 

Vetches,  ^een 

Vetch  and  Oats 

White  Lupine 

Young  Grass 


Ensilage. 

Cor/i  Fodder 
Sorghum.  •. 


Hay  and  Coarse  Dry  Fodder. 


Alfalfa 

Alsike  Clover 

Barley  Straw 

Bean  Straw 

Buckwheat  Straw 

Clover  Hay 

Clover,  Red,  in  blossom  < 

Clover,  Red,  ripe 

Clover,  White 

Corn  Stalks 

Cow  Pea  Vines 

Fodder  Corn 

Hay 

Hay,  dead  ripe 


Nitrogen. 

o 

• 

o 

Valuation  per 
Ton. 

14.0 

3.0 

9.0 

t2.94 

11.7 

2.6 

11.1 

2.62 

10.4 

2.0 

7.0 

2.19 

10.0 

4.0 

4.8 

2.14 

4.8 

2.2 

7.8 

1.28 

7.2 

2.7 

6.0 

1.64 

8.2 

1.6 

7.0 

1.79 

10.6 

2.6 

17.^' 

2.69 

9.6 

3.0 

12.0 

2.32 

6.6 

3.1 

13.6 

1.89 

9.5 

4.8 

12.6 

2.44 

8.2 

2.8 

8.5 

1.92 

4.0 

1.1 

3.7 

1.50 

10.8 

4.6 

12.2 

2.68 

9.8 

4.0 

13.2 

2.47 

5.0 

1.9 

15.8 

1.04 

8.8 

1.0 

5.0 

1.77 

11.2 

4.4 

28.2 

3.15 

6.0 

2.5 

6.8 

1.46 

2.4 

1.0 

3.8 

0.63 

89.3 

9.5 

35.6 

8.76 

47.8 

16.0 

43.5 

10.85 

10.0 

4.0 

19.4 

2.77 

20.0 

8.2 

51.8 

6.09 

12.4 

12.8 

42.2 

4.64 

36.6 

18.2 

44.0 

8.88 

39.4 

11.2 

39.0 

9.03 

30.0 

7.0 

24.4 

6.56 

47.6 

17.0 

21.2 

10.01 

16.8 

8.2 

29.4 

4.60 

50.2 

8.2 

28.0 

10.22 

13.2 

3.0 

7.5 

2.80 

25.0 

9.3 

41.7 

6.68 

24.0 

5.8 

10.0 

4.86 

FBBTIUZINa    VALUB   OF   70DDEBP. 
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FERTILIZING  VALUE  OF  FODDERS. 


SUBSTANCB. 


Meadow  Hay... 

Oats,  greeti 

Oat  Straw 

Orchard  Grass.. 

Peas,  green 

Red  Top 

Rowen 

Rye  Straw 

Seradella 

Sorghum  Leaves. 
Timothy  Hay... . 
Vetches,  green*  • 
Wheat  Chaff...* 
Wheat  Straw..   . 


•  •  ■ 


Grains  f  Fruits  and  Vegetables. 

Apples 

Barley 

Beans 

Beets,  Sugar 

Broom  Com  Seed 

Backwheat 

Carrot . . « .  • 

Corn,  Kernals • 

Corn  and  Oats  (equal  parts) 

Com  and  Oats  (2-3  corn,  1-8  oats).. . . 

Cotton  Seed  Kernels 

Cow  Pea  Seed 

Flaxseed • 

Mangolds • 

Millet — with  husk 

Millet — without  husk •  • . . 

Oate 


Oats,  heayy 

Oats,  light. ••• 

Peas 

Potatoes 

Rye 

Sorghum  Seed.. 

Tarnips. 

Turnips,  Swedes 


c 
o 


34.6 
29.4 
10.4 
26.2 
45.6 
22.9 
38.6 
14.6 
50.8 
30.4 
.25.1 
45.4 
13.6 
12.8 


2.7 
86.8 
82.0 

5.6 
34.2 
30.4 

8.3 
35.2 
32.2 
28.0 
99.6 
66.4 
72.0 

4.6 
46.4 
40.0 
88.7 
87.0 
38.8 
72.0 

6.5 
34.6 
30.2 

3.9 

4.8 


QQ     O 


8.1 

10.2 

5.3 

8.8 

19.4 

7.2 

7.3 

7.4 

18.0 

10.4 

10.0 

18.8 

19.0 

4.7 


0.2 
14.5 
28.2 

0.6 
14.4 
12.2 

2.0 
13.6 
14.4 
13.0 
34.4 
20.2 
80.8 

0.9 
18.2 
13.2 
14.2 
15.4 
15.6 
17.6 

3.4 
16.2 
16.2 

1.4 

1.2 


00 

o 


32.8 
48.2 
26.7 
37.6 
59.2 
20.4 
57.2 
20.2 
52.0 
22.4 
31.6 
61.8 
11.2 
14^5 


8.9 

8.7 

24.0 

8.6 

10.4 

8.0 

7.7 

8.0 

8.6 

8.4 

22.8 

20.2 

24.6 

8.4 

9.4 

4.6 

10.3 

10.4 

11.4 

19.6 

11.4 

10.7 

7.5 

5.8 

4.0 


G 
O 

-I 


17.76 
7.66 
3.28 
6.55 

11.43 
5.19 
9.43 
3.78 

11.92 
6.74 
6.21 

11.47 
3.93 
3.07 


0.64 
7.50 
16.35 
1.14 
7.12 
6.24 
1.01 
7.14 
6.70 
5.90 
19.96 
13.36 
15.14 
1.19 
9.38 
7.78 
7.87 
7.65 
7.16 
14.13 
1.79 
7.31 
6.42 
0.99 
1.06 
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FERTILIZING   VALUE    OF   FOODBBS. 


1  ERTILIZING  VALUE  OF  FODDERS. 


»S  UBSTANCE. 


Votch 

Wheat  (winter) . 
Wheat  ^spring). 
Wheat  (ayerage) 


Flours  and  Meals. 


Buckwheat  Flour 

Corn  Meal 

Pea  Meal 

Rye  Flour 

Wheat  Flour 


By-Producis  and  Refuse. 

Apple  Pomace ...• 

Brewers'  Orains • 

Broom  Corn  Seed  Waste  (stalks). 

Buckwheat  Bran 

Cotton  Seed  Meal  (decorticaled). 

Cotton  Seed  Hulls. 

Corn  Bran < 

Corn  and  Cob  Meal 

Com  Cob 

Oluten  Meal 

Hominy  Meal 

Linseed  Cake < 

Linseed  Meal 

Linseed  Meal  (old  process) 

Linseed  Meal  (new  process)   

Malt  Sprouts 

MilletMeal 

Rye  Bran 

Rye  Middlings 

Sugar  Beet  Cake 

Wheat  Bran 

Wheat  Middlings 


•  •  • 


o 


88.0 
37.6 
40.0 
87.8 


20.8 
29.0 
78.3 
33.6 
39.7 


4.5 
17.8 
17.4 
67.3 

120.7 
7.0 
22.2 
25.9 
9.4 
99.6 
31.7 

102.4 

106.0 
98.6 

105.4 
74.7 
36.6 
47.6 
35.3 
36.0 
49.7 
47.0 


o 


15.8 

19.0 
17.2 
17.2 


9.8 
12.8 
17.3 
17.0 

7.7 


0.4 

6.2 

9.2 

31.3 

49.6 

1.8 

9.8 

10.9 

2.9 

8.5 

21.8 

37.9 

38.8 


43  5 
31.8 
11.0 
48.1 
19.2 
2.0 
60.7 
22.1 


ao 


12-6 
10.6 
11.2 
10.5 


8.1 

8.0 

19.8 

13.0 

6.7 


2.7 

10.0 

37.2 

19.7 

33.8 

26.4 

9.4 

8.7 

12.8 

1.1 

11.1 

28.9 

28.2 


30.9 
36.0 

4.6 
28.3 
12.7 

7.2 
31.3 
13.0 


u 

c 
o 


«16  45 

8.02 
8.31 
7.91 


4.26 
6.04 
14.34 
7  28 
7.49 


0.90 

3.82 

5.09 

12.46 

24.94 

2.42 

4.76 

5.43 

2.32 

17.49 

7.17 

20.84 

21  .£5 

16.76 

20  91 

16.14 

7.08 

12.16 

7.69 

6.55 

13.42 

9.87 
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FEEDING  STANDARDS.— TABLE  V. 


:o:- 


The  following  table  (A)  gives  the  total  number  of  pounds 
of  dry  or  organic  matter  required  per  day  per  1000  lbs.  weight 
for  the  different  kind  of  animals  mentioned.  It  also  states  the 
number  of  pounds  of  protein,  non-nitrognious  matter,  fibre  and 
fat  that  the  dry  matter  should  contain.  The  total  nutritivu  sub- 
stances is  the  sum  of  these  last  four  elements,  and  shows. the 
total  amount  of  digestible  mattter  in  the  quantity  of  food  or 
organic  matter  stated  in  the  first  column.  The  last  column 
shows  the  nutritive  ratio  ;  that  is,  the  proportion  of  nitrogenous 
matter  which  each  animal  requires  in  its  food,  compared  with 
the  non-nitrogenous  matter,  including  fibre  and  fat.  For 
instance^  a  horse  at  light  work,  weighing  1000  lbs.  requires  a 
daily  ration  containing  21  lbs.  of  dry  matter  ;  of  this,  11.4  lbs. 
should  be  digestible,  and  this  digestible  matter  should  consist  of 
1.5  lbs.  of  protein,  9.5  lbs.  of  non-nitrogenous  matter  and  fibre, 
and  0.40  lb.  of  fi.t.  The  nutritive  ratio  is  as  1  to  7,  that  is,  to 
each  one  lb.  of  protein  there  should  be  7  lbs.  of  non-nitrogenous 
matter,  fibre  and  fat ;  and  so  on  with  the  other  rations.  If  the 
animals  weigh  less  than  1000  lbs.  or  more,  the  ration  should  be 
increased  or  diminished  accordingly. 
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FEEDINGh   STANDARDS. 


A.    POUNDS    PER   DAY   PER    1000    POUNDS   LIVE    WEIGHT. 


Kind  of  animal. 


Horse  at  light  work 

Horse  at  average  work 

Horse  at  hard  work 

Oxen  at  rest  in  stall 

Oxen  at  ordinary  work 

Oxen  at  hard  work 

Oxen  fattening,  first  period 

Oxen  fattening,  second  period  •*. 
Oxen  fattening,  third  period.... 

Milk  cows 

Sheep,  wool-prodacing  (coarser 

breeds) 

Sheep,    wooUproducing     (finer 

breeds) 

Sheep,  fattening,  first  period.  •  • 
Sheep,  fattening,  second  period. 

Swine,  fattening,  first  period. .  • 
Swine«  fattening,  second  period. 
Swine,  fattening,  third  period  . 


Total  organic  or 
dry  matter. 

• 
£3 

■-2 

o 
1.5 

OQ 
O 

■«^ 

c8 

•       • 

jqca 

O    08 

9.5 

08 

0.40 

Total  nutritive 
sabstance. 

• 

o 

> 
J3 

S3 

21.0 

11.40 

1:7.0 

22.5 

1.8 

11.2 

0.60 

18.60 

1:7.0 

25.5 

2.8 

13.4 

0.80 

17.00 

1:5.5 

17.5 

0.7 

8.0 

0.15 

8.85 

1:12.0 

24.0 

1.6 

11.3 

0.30 

13.20 

1:7.5 

26.0 

2.4 

13.2 

0.50 

16.10 

1:6.0 

27.0 

3.5 

15.0 

0.50 

18.20 

1:6.6 

26.0 

3.0 

14.8 

0.70 

18.50 

1:5.5 

25.0 

2.7 

14.8 

0.60 

18.10 

1:6.0 

24.0 

2.S 

12.5 

0.40 

15.40 

1:5.4 

20.0 

1.2 

10.3 

0.20 

11.70 

1:9.0 

22.5 

1.5 

11.4 

0.25 

18.15 

1:8.0 

26.0 

8.0 

15.2 

0.50 

18.70 

1:5.5 

25.0 

3.5 

14.40.60 

18.50 

1:4.5 

36.0 

5.0 

/ ^ \ 

27.5 

32.50 

1:5.5 

31.0 

4.0 

24.0 

28.00 

1:6.0 

23.5 

2.7 

17 

.5 

20.20 

1:6.5 

FEEDING   STANDABDS. 


lOT 


GROWIKO  CATTLE. 


Aget  months. 

Average 

live  weight, 

per  bead. 

^    Total  organic 
o    or  dry  matter. 

*"     Protein. 

o 

S 
'^  2 

O  08 

13.8 

2.0 

Total    nutritive 
substance. 

• 

o 

s 

'M 

2-  3 

150  lbs. 

19.8 

1:4.7 

3-  6 

300     *• 

23.4 

3.2 

13.5 

1.0 

17.7 

1:5.0 

6-12 

500     " 

24.0 

2.5 

13.5 

0.6 

16.6 

1:6.0 

11-18 

700    « 

24.0 

2.0 

13.0 

0.4 

15.4 

1:7.0 

12-24 

860     '* 

24.0 

1.6 

12.0 

0.3 

13.9 

1:8.0 

GBOWING    SHEEP. 


5-  6 

56  lbs. 

28.0 

3.2 

15.6 

0.8 

19.6 

1:6.5 

6-  8 

67     *' 

26.0 

2.7 

13.3 

0.6 

16.6 

1:5.5 

8-11 

76     '• 

23.0 

2.1 

11.4 

0.5 

14.0 

1:6.0 

12-15 

82     " 

22.5 

1.7 

10.9 

0.4 

13.0 

1:7.0 

1^20 

85     " 

22.0 

1.4 

10.4 

0.3 

12.1 

1:8.0 

GROWING 

[  PA'I 

'  PIGS. 

2-  6 

50  lbs. 

42.0 

7.5 

, " s 

30.0 

87.5 

1:4.0 

8-  5 

100     " 

34.0 

5.0 

26.0 

30.0 

1:5.0 

5-  6 

125     " 

31.5 

4.8 

23.7 

28.0 

1:6.5 

6-  8 

170    " 

27.0 

3.4 

20.4 

23.8 

1:6.0 

8-12 

250     " 

21.0 

2.5 

16.2 

18.7 

1:6.5 

The  next  table  shows  tlie  rations  required  for  growing  ani- 
mals of  different  weights.  These  rations  are  for  the  animals  of 
the  weights  c^iven,  and  are  not  made  out  per  1000  lbs.  live 
weight,  as  were  the  ratior^s  in  the  first  table.  Otherwise  the 
explanations  above  will  apply  to  this  table,  except  that  the  first 
column  of  figures  refers  to  the  ages  in  months ;  thus  the  first 
line  shows  that  growing  cattle  two  to  three  months  old,  and 
weighing  about  150  lbs.,  require  the  amount  of  the  various  food 
elements  specified. 


FKKDINO    BTAHDAUnS. 


B.      POUNDS  PBB  DA.T  ANI>  HBAD. 


2-3, 
3-6, 
C-18, 
12-18, 
18-84, 

ISOponndfl 

800      "      

600      "      

700      "       

860      "       .... 

Growing  shtiep. 

5-  6 

6-  8, 
8-11, 

11-15, 
lS-20, 

66  poDodB 

67  "       

75      "       

83       "       

85       "       

Growing  Pigs. 

2-  8 

3-  5 

5-  6 

6-  8 
8-1! 

60  pounds 

lOO      "      ..   .. 

125       "      

170       "      .   .   . 
260      "      .    ... 

3  3 

o.« 

2.1 

0.30 

S.OO 

7.0 

l.f 

4.1 

o.ai: 

6.40 

12.0 

l.S 

«.« 

0.3( 

8.40 

16.H 

^A 

a.i 

11.2» 

10.78 

20.4 

1.4 

10.3 

0.2. 

11.96 

l.f. 

0.18 

1.87 

0.045 

1.096 

i.r 

1.15 

1.86 

[1.040 

1.06fl 

1.7 

».16 

5.85 

0.037 

1.047 

l.« 

IM'J 

1.81 

0.US2 

1.062 

1.9 

0.12 

U.88 

0.025 

1.025 

2.1 

0.38 

1.60 

1.88 

a.* 

).6( 

2.50 

8.0( 

S.i 

1.6< 

2.96 

3.60 

4.f 

).l>t 

3.47 

4.06 

6.2 

0.82 

4 

05 

4.67 

I  1:«.0 

1  1:7.0 

1:8.0 


1:5.5 

)  1:5.5 
'  1:6.0 
1  1:7.0 
'  1:8.0 


1:4.0 
1:5.0 
1:5.5 
lAO 
1:6.5 


How  it  mast  not  be  sopposed  that  tlieec  tablee  are  perfectly 
exact,  for  no  two  aniinals  are  alike.  We  know  very  well  tbat 
no  two  soils  are  alike,  and  that  the  eame  fertilizer  may  give  dif- 
ferent ruBults  on  different  BoilB.  So  too  with  animals.  We  mast 
take  the  feeding  standards  as  a  basis,  and  apply  tbem  with  com- 
mon sense. 
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USE  OF  THE  TABLES. 

:o: 

Ab  aids  to  the  farmer  in  feeding  stock  the  foregoing  tables 
may  be  used  for  two  purposes,  first  for  the  figuring  out  of  a  ration 
which  he  may  be  at  present  feeding  to  find  its  nutritive  ratio 
and  how  it  agrees  with  the  standard ;  and  secondly  and  more 
commonly  for  figuring  out  a  correct  ration  from  the  feeding 
materials  at  his  disposal.     To  show  how  this  is  done,  we  will 
^ve  an  example  of  each  method  of  figuring.    First,  to  determine 
nutritive  ratio  :     Let  us  suppose  for  example  that  we  are  feed- 
ing a  ration  consisting  of  nine  pounds  of  early  cut  hay,  nine 
pounds  corn  stover,  four  pounds  cotton  seed  meal,  four  pounds 
com  meal,  four  pounds  wheat  bran.     We  want  to  determine  its 
Dutritiye  ratio  and  see  how  it  agrees  with  the  standard  ration. 
Turning  to  table  III  on  page  98,  we  find  high   meadow  hay 
which  corresponds  most  nearly  with  our  Vermont  early  cut  hay, 
has  the  following  composition :      Digestible  protein,  4.84,  diges- 
tible fat,  1.10  ;  digestible  nitrogen-free  extract,  32.09  ;    digesti- 
ble fibre,  16.24.     Multiplying  each  of  these  by  nine  we  get  the 
following  amounts  of  digestible  material  in  our  nine  pounds  of 
hay: 

POUNDS. 

Digestible  protein .  0.44 

Digestible  fat 0.10 

Digestible  nitrogen-free  extract  matter 2.89 

Digestible  fibre 1.46 
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USE   OF   IHE   TABLES. 


Proceeding  in  tlie  same  way  with  the  other  materials,  we 
get  the  following  results  in  pounds : 


Hay,  9  lbs 

Corn  stalks,  9  lbs 

Cotton  seed  meal,  4  lbs. 

Corn  meal,  4  lbs 

Wheat  bran,  4  lbs 


Total 


0^ 

u« 

«M 

a   . 

o  t^ 

• 

• 

■Js  2 

98 

•5  a 

Q> 

--sg 

ja 

■  ^^ 

•  r^   ^Z 

-M 

■*a    M 

OQ 

00    O 

q> 

a> 

bO 

be 

Q 

Q 

0.10 

2.89 

0.11 

2.62 

0.47 

0.87 

0.12 

2.58 

0.10 

1.6^3 

0.90 

10.67 

o 
cq 


OB 

bO 


1.46 
1.62 

6.05 
0.09 

3.22 


Digestible  nitrogen-free  extract  matter 10.57 

Digestible  fibre 3.22 

Digestible  fat,  0.90  X  2i  — 2.25 

16.04  -^  3.08 
Nutritive  ratio  — 1:6.3. 


5.3. 


Second,  to  compound  a  ration  from  a  given  lot  of  materials. 
Let  us  suppose  that  we  have  hay,  a  mixture  of  timothy  and 
clover,  corn  stalks,  corn  meal  and  bran.  We  wish  to  combine 
these  in  the  proper  proportions  to  make  a  daily  ration  for  the 
milch  cow  which  shall  have  a  ratio  of  1:5.4.  To  do  this,  we  shall 
have  to  take  first  a  trial  ratio,  figure  out  its  value  in  the  way 
just  done,  and  then  add  or  subtract  from  this  ration  to  make  it 
conform  to  the  standard  ration.  We  will  take  for  our  trial  ration 
10  pounds  of  hay,  6  pounds  corn  stalks,  3  pounds  com  meal, 
3  pounds  bran.     This  ration  figures  out  as  follows  : 


USE   OF   THE   TABLES. 


Ill 


•    . 


Timothy  and  Clover  hay,  10  lbs. 

Corn  Stalks,  6  lbs 

Com  Meal,  4  lbs 

Wheat  Bran,  3  lbs 


Total 


Standard.. .. 


* .  • .  ■  • . 


protein. 

• 

nitrogen- 
it  matter. 

ca 

6 

Digestible 

Digestible 

Digestible 
extrac 

Digestible 

PS 
t25 

0.48 

0.11 

8.21 

1.62 

1:7.5 

0.27 

0.07 

1.75 

1.08 

1:11.3 

0.80 

0.12 

2.52 

0.05 

1:9.7 

0.35 

0.07 

1.25 

0.07 

1:4.3 

1.40 

0.37 

8.73 

2.82 

1:8.9 

2.50 

0.40 

12.50 

1:5.4 

We  find  that  the  protein  is  much  too  low,  the  fat  about  right, 
the  carb-h jdrates  and  fibre  one  pound  short.  The  fact  that  the 
nutritive  ratio  is  greater  than  the  standard  shows  that  what  is  to 
be  added  must  be  of  a  smaller,  i.  e.  narrower  ratio  than  the 
standard.  To  make  so  great  a  reduction  as  from  8.9  to  5.4  will 
require  the  addition  of  some  other  feeding  material  whose  ratio 
is  much  less  than  5.4.    Let  us  now  try  new  process  linseed  meal. 

In  the  ration  already 1.40     0.37     8.73     2.82     1:8.9 

Linseed  Meal  (new  process)  4  lbs.1.08     0.11     1.12     0.08     1:1.4 


Total 2.48     0.48     9.85     2.90 

V_ J 


— V 

12.75 


1:5.6 


This  is  close  enough  for  practical  work. 
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COMPOCNDIJSitt  OF  RATIONS. 


•:o:- 


The  economical  feeding  of  farm  stock  is  one  of  the  most 
important  problems  now  before  the  farmers  of  Vermont.  In 
tlie  matter  of  raising  crops  they  seem  to  be  safiiciently  experi- 
enced. They  have  their  own  experience  and  that  of  their  ances- 
tor for  many  years  back  to  guide  them  in  methods  of  cnltivatingy 
proper  times  and  seasons  for  planting,  harvesting,  etc.,  so  thai 
there  is  bat  little  farther  for  them  to  learn  in  these  directions. 
Bat  when  yoa  come  to  the  feeding  oat  of  this  produce  yoa  enter 
H  field  in  which  but  very  little  thought  has  been  put  by  the  farm- 
ers of  Vermont.  When  the  country  was  first  settled  the  land 
produced  abundantly  the  farm  crops,  or  corn,  the  cereals,  and 
grass.  All  the  cows  were  kept  in  the  pasture  during  the  saon- 
mer  and  went  drjr  throughout  the  winter.  Their  pasture  grass 
gave  them  a  perfect  feed  during  the  summer  and  for  a  cow  not 
giving  milk,  hay  and  corn  were  as  good  feeds  as  could  be  desired. 
The  dairy  in  Vermont  is  undergoing  a  great  change.  The  pas- 
tures have  become  much  poorer  and  the  strong  tendency  at  the 
present  time  is  toward  increasing  the  size  of  the  dairy,  putting 
more  cows  on  a  farm  than  it  will  keep  through  the  year,  sapplc- 
menting  the  pastare  ijrith  feed  at  the  bai-n  if  necessary  daring 
the  summer  and  turning  the  larger  part  of  the  force  of  the  farn>* 
toward  keeping  these  cows  in  full  flow  of  milk  throughout  tho 
long  winter  season,  that  is,  the  summer  dairying  of  Vermont  is 
rapidly  changing  to  winter  dairying.  But  the  successful  carry- 
ing on  of  a  winter  dairy  means  the  feeding  of  large  quantities  of 
dry  feeds ;  and  at  the  present  prices  of  farm  products,  batter, 
meat,  and  milk,  this  f eediog  must  be  done  with  great  economy 
or  it  will  be  a  financial  failure.  As  will  be  seen  later  on  when 
we  come  to  study  the  compounding  of  rations,  the  products  of 
the  farm  already  mentioned,  the  hay,  cereals  and  corn,  do  not 
furnish  a  correctly  balanced  ration  for  cows  in  full  milk  daring 
the  winter  season.    It  becomes  necessary  to  add  to  those  some 
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of  tlio  concentrated  feeds.  This  is  part  of  the  problem  of  feed- 
ing to  which  the  farmers  of  Vermont  as  a  whole  have  given  but 
very  little  consideration.  Bot  iE  they  are  to  bo  successful  and  to 
compete  with  the  low  prices  of  farm  produce  tliat  is  shipped  in 
here  from  the  West,  they  must  economize  very  largely  over  their 
present  method  of  winter  feeding  in  order  to  make  a  success  of 
this  branch  of  dairying.  This  is  a  part  of  the  work  which  will 
reqaire  regular  study.  They  cannot  learn  it  from  the  traditions 
of  their  ancestors,  nor  is  it  at  present  found  in  many  of  tlie  books 
which  are  most  easily  accessible  to  our  farmers.  The  science  of 
cattle  feeding  is  of  late  growth.  It  is  our  intention  here  in  as 
few  words  as  possible  to  lay  down  some  of  the  fundamental 
principles  which  should  govern  all  farmers  in  the  profitable  feed- 
ing of  farm  stock. 

Farm  animals  are  fed  for  a  double  purpose.     We  must  first 
give  to  the  animal  a  sufiSciency  of  feed  to  keep  it  alive,  to  keep 
its  vital  organs  and  the  energy  of  life  in  existence.     But  when 
we  have  done  this  and  done  nothing  more  we  are  just  so  much 
out  of  pocket  and  nothing  to  show  for  it.     To  make  any  profit 
we  must  get  from  the  animal  in  addition  to  sustaining  its  life  a 
certain  amount  of  production  either  of  milk  from  the  cow  or  flesh 
or  wool  from  the  sheep.     To  get  this  production,  we  must  add  to 
the  amount  of  feed  necessary  to  keep  the  animal  alive,  a  certain 
surplus  which  the  animal  can  digest  aiid  turn  into   the  work  of 
production.     In  the  keeping  the  animal  alive,  we  must  supply  a 
certain  amount  of  heat  and  also  a  certain  amount  of  material 
which  can  be  changed  by  the  animal  into  muscular  energy.   The 
fodder  which  we  give  to  our  animals  can  be  picked  to  pieces  and 
analyzed  by  the  chemist,  and  he  finds  it  to  consist  of  various 
components  which  he  names  according  to  their  office  as  heat-pro- 
ducing and  muscle-producing  parts.     In  general  tliese  are  charac- 
terized by  the  presence  or  absence  of  nitrogen.     There  cannot 
be  any  muscular  exertion,  any  motion  even  of  any  of  the  organs 
of  life,  without  using  up  some  substance  containing  nitrogen.  On 
the  other  hand  there  are  certain  things^  notably  starch  and  sugar 
which  seem  to  be  more  directly  concerned  with  the  formation 
and  sustaining  of  the  heat  of  the  body.     The  science  of  success- 
ful cattle  feeding  consists  in  a  proper  proportion  of  these  two 
elements  of  animal  food,  the  heat-producing  and  musclc-produc- 
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ing.  Tho  proportion  between  these  is  called  the  nutritive  ratio, 
and  is  always  estimated  on  the  digestible  portion  of  the  fodder. 
It  is  foand  by  taking  the  amount  of  digestible  crude  fibre,  add- 
ing to  it  tho  amount  of  digestible  non-nitrogenous  matter,  and 
also  adding  2^  times  the  amount  digestible  fat,  since  it  used  to  be 
considered  by  the  earlier  German  experimenters  that  since  a  pound 
of  fat  when  burnt  would  give  out  2^  times  as  much  heat  as  a 
pound  of  crude  fibre  or  starch  or  sugar,  that  therefore  it  mnst 
have  2^  times  as  much  feeding  value.  When  we  divide  this 
sum  by  the  amount  of  digestible  albuminoids  we  get  the  nutri- 
tive ratio.  If  this  ratio  is  large,  it  is  called  a  wide  ratio ;  if  it  is 
small,  it  is  called  a  narrow  ratio.  A  wide  ratio,  therefore,  means 
a  fodder  or  a  ration  which  has  a  small  amount  of  albuminoids 
for  the  amount  of  heat-producing  materials  present ;  while  a  nar- 
row ratio  or  narrow  ration  is  one  which  contains  a  large  amount 
of  albuminoids  or  muscle-producing  materials  for  the  amount  of 
heat-producing.  The  name  of  carbhydrates  is  often  used  as  a 
general  term  for  the  crude  fibre  and  the  non-nitrogenous  extract 
matter.  When  using  this  we  would  divide  the  fodder  into  albu- 
minoids, carbhydrates  and  fat. 

What  is  the  proper  proportion  in  which  we  should  feed  these 
two  general  parts  of  the  fodder !  that  is,  the  albuminoids  or  mns- 
cle-producing,  and  the  carbhydrates  and  fat  or  heat-producing. 
An  immense  amount  of  labor  has  been  spent  in  Germany  to 
determine  this  point  and  the  conclusion  arrived  at  by  these  G^e^ 
man  experimenters  is  that  a  ratio  of  1:5.4:  is  the  best  for  the 
milch  cow.  They  have  also  determined  various  other  ratios 
which  they  considered  tho  best  for  various  animals  and  various 
uses.  These  are  all  given  on  page  106.  By  a  ratio  of  1:5.4  is 
meant  that  there  should  be  5  A  times  as  much  digestible  carb- 
hydrates and  fat  togefher  as  there  is  of  digestible  albuminoids. 
This  German  ratio  has  been  called  the  theoretical  ratio,  and  yet 
it  is  difficult  to  see  why  it  should  be  socalled,  since  it  is  not  the 
result  of  theoretical  reasoning  but  it  is  the  result  obtained  through 
the  experience  of  many  hundred  actual  feeding  trials  with  animals 
of  various  breeds,  conditions,  and  individual  characteristics.  It 
is  as  nearly  opposite  to  a  theoretical  ratio  as  can  be  conceived. 
There  remains  however  the  question  to  be  answered  whether  we 
can  take  these  figures  arrived  at  by  German  experimenters  and 
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use  tbem  nochanged  in  our  climate,  on  oar  soils,  with  onr  fodder 
crops  and  with  onr  cattle ;  and  there  is  the  still  more  important 
inquiry  to  bti  made  whether,  if  this  ratio  does  give  as  is  claimed 
by  German  experimenters  the  maximum  amount  of  production 
witli  the  minimum  amount  of  feed,  there  is  not  some  other 
ratio  which  while  producing  a  smaller  amount  of  return,  yet 
will  make  that  return  at  so  much  less  cost  as  to  produce 
more  actual  profit.  It  has  been  already  stated  that  the  albumi- 
minoids  are  the  most  costly  part  of  the  fodder.  For  the  sake  of 
economy  tlien  we  should  use  as  little  as  possible  of  this,  costly 
material  and  put  in  as  much  as  possible  of  the  cheaper  carb- 
hydrates.  In  hay  we  find  one  part  of  digestible  albuminoids  to 
about  nine  parts  of  digestible  carbhydrates.  In  the  corn  fodder 
and  in  the  grain  of  corn  we  find  a  still  larger  proportion  of  the 
carbhydrates.  Even  in  oats,  barley  and  wheat  we  still  find  a 
much  larger  amount  of  the  carbhydrates  in  proportion  to  the 
amount  of  albuminoids  than  is  given  in  the  German  ration.  We 
cannot  therefore  from  the  ordinary  materials  produced  on  the 
farm  produce  a  ration  corresponding  to  the  German  standard. 
To  get  this  we  must  add  to  our  home-produced  materials  some 
of  the  more  concentrated  by-products,  such  as  bran,  oil  meal, 
cotton-seed  meal,  etc.,  which  will  have  to  be  brought  on  the  farm 
from  without  and  for  which  the  farmer  will  have  to  pay  hard 
cash. 

Among  all  the  products  of  the  farm,  clover  and  green  grass 
are  almost  the  only  ones  which  give  the  proportion  found  in  the 
German  ratio.     The  fundamental  principle  of  feeding  for  profit 
should  be  to  raise  on  the  farm  as  much  as  possible  of  that  which 
is  to  be  fed.     To  do  this  to  a  large  extent  it  would  be  necessary 
to  feed  a  wider  ration  than  that  given  in  the  German  standard. 
Corn  in  its  various  forms,  that  is,  as  grain,  dry  stover,  dry 
fodder  corn,  green  fodder  corn,  and  ensilage,  is  undoubtedly  the 
cheapest  source  of  animal  food  which  we  can  grow  in  this  cli- 
mate, and  probably  hay  comes  next.     A  ration  to  be  profitable, 
then,  must  be  composed  very  largely  of  these  fodders,  and  it  will 
therefore  be  wider  than  the  German  standard.     Whatever  we 
buy   and   bring  in  from    off  the  farm  should  be    of  such    a 
nature  that  a  small  amount  of  it  will  balance  up  to  make  a  per- 
fect ration  a  much  larger  amount  of  the  cheaper  fodders  which 
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we  can  raise  on  the  farm ;  that  is,  they  must  be  rich  in  the 
nitrogenous  or  muscle-producing  material.     Such  materials  are 
found  in  linseed  meal,  cotton-seed  meal,  gluten  meal,  bran,  mid- 
dlings, brewers'  grains,  buckwheat  middlings,  and  several  others 
of  the  by  products  or  refuse  material  from  various  manufactures. 
We  have  said  that  a  ration  of  wider  proportions  than  the  G-er- 
man  standard  would  probably  be   a  cheaper  ration  than    one 
as  narrow  as  the  iiermans  desire.     Let  us  calculate  the  cost  of 
some  rations  and  see  how  it  would  be.      Taking  prices  as  thoj 
are  at  the  present  time,  we   may  consider  hay  worth  $8  a  ton, 
good  corn  fodder  |5,  corn  meal  |26,  cotton  seed  meal  |26,  and 
bran  $20.     To  make  a  full  day's  ration  for  a  cow  weighing  a 
thousand  pounds   according    to    the   German    standard   would 
require  9  pounds  of  hay,  9  pounds  of  corn  stalks,  4  of  l^ran,  4  of 
corn  meal,  3  of  cotton  seed  meal.    This  would  cost  at  those  prices^ 
20^  cents.    To  make  the  same  ration  on  a  basis  of  1:7  instead  of 
1:5.4  would  require  12  pounds  of  hay,  12  pounds  of  corn  stalks,  2 
of  com  meal,  1  of  cotton  seed  meal,  2  of  bran,  and  this  would  cost 
13f  cents,  making  a  difference  in  favor  of  the  wider  ratio  of  6^ 
cents  per  day  or  $13.00  per  yearly  feeding  period  of  200  days. 
It  is  not  to  be  expected  that  the  cheaper  ration  will  produce  as 
large  an  amount  of  milk  as  the  more  concentrated  and  costly  ra- 
tion, but  it  is  doubtful  whether  the  increased  amount  qf  milk  woald 
pay  for  the  increased  amount  of  cost.     But  it  will  not  do  to  make 
this  rule  of  feeding  too  general,  to  think  that  it  will  fit  all  cases. 
A  man  can  raise  corn  for  much  less  than  $26  a  ton  ;  neither  lils 
corn    stover  nor  his  hay   ought  to  cost  him   these  prices  for 
production.     The  nearness  to  railroad  is  another  important  fac^ 
tor.      As  we  get  back  in   the  country  the  value  of  the  produce 
raised  on  the  farm  decreases  and  the  cost  of  bringing  in  grain 
from  outside  increases ;  so  that  what  would  be  a  paying  invest- 
ment to  the  man   near   the  railroad  would  be   a  losing  one 
to  his  neighbor  back  in  the  mountains.      Another  class  of  farm- 
ers would  also  prove  an  exception  to  this  rule,  and  that  is  the 
milkmen.    They  get  so  much  larger  price  per  pound  for  their 
milk  that  they  can  afford  to  pay  a  higher  price  for  the  feed 
which  they  put  into  their  cows,  and  with  them  it  pays  to  feed 
high  and  keep  the  cows  producing  almost  to  the  utmost  limit  of 
their  capacity.     A  milkman  should  feed — ^and  as  a  fact  most 
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milkmen  in  Vermont  are  feeding— very  dose  to  the  German 
ratio.  And  still  another  class  woald  prove  an  exception  to  the 
rnle,  and  that  is  those  farmers  who  are  trying  to  keep  more 
stock  than  their  farms  will  carry  and  who  mast  necessarily 
therefore  bay  a  large  qaantity  of  food.  For  them  it  will  pay 
better  to  bay  principally  of  the  concentrated  feeds  and  give  their 
animals  a  ration  very  close  to  the  German  standard.  It  will  be 
seen,  then,  that  no  set  rale  of  feeding  can  be  laid  down 
for  the  varions  conditions  of  onr  Vermont  farmers.  Bat 
we  may  recapitnlate  what  we  have  jnst  said,  as  follows:  That 
the  probability  is  that  milkmen  shonld  feed  a  ratio  of  1:5.4 ; 
those  living  near  a  railroad  and  overstocking  their  farms  so  that 
they  mast  necessarily  bay  laf*gely  of  feed  should  feed  a  ratio  of 
1:5.4.  Those  living  near  a  railroad  and  hairing  plenty  of  land  to 
produce  about  all  that  their  stock  need  should  feed  a  ratio  of  about 
1:6.5  or  1:7  ;  and  in  general,  the  farther  back  we  get  from  the 
railroad  the  wider  the  ration  to  be  most  profitable  until  back  in 
some  of  the  hill  towns  it  is  undoubtedly  true  that  the  cheapest 
ration  is  the  one  we  find  them  so  generally  using,  viz.,  hay  and 
com  meal,  both  of  their  own  raising,  though  this  would  seem  on 
first  thought  to  be  a  very  one-sided  and  unphilosophical  ration. 
We  give  now  some  rations  calculated  for  the  feed  of  dairy 
cows  for  one  day  per  thousand  poands  of  live  weight.  These 
can  be  modified  to  snit  the  weight  of  the  animal,  that  is,  if  the 
cow  weighs  only  900  poands,  one-tenth  would  be  subtracted 
from  these  to  make  a  day's  ration,  and  if  the  cow  weighed  more 
than  a  thousand  poands  a  proportionally  large  amoant  woald  be 
added.     The  rations  give  a  ratio  of  about  1:5.4. 

No.  1. — 9  lbs.  Wheat  Bran,  3  lbs.  Linseed  Meal  (New  Pro- 
cess), 10  lbs.  Corn  Stalks,  5  lbs  Wheat  Straw,  3  lbs.  Oat  Straw. 

No.  2. — 8  lbs.  Corn  Meal,  5  lbs.  Linseed  Meal,  10  lbs.  Corn 
Stalks,  4  lbs.  Oat  Straw. 

No.  3. — 3  lbs.  Cotton  Seed  Meal,  4  lbs.  Corn  Meal,  4  lbs. 
Bran,  9  lbs.  hay,  9  lbs.  Corn  Fodder. 

No.  4. — 2  lbs.  Cotton  Seed  Meal,  2  lbs.  Linseed  Mcalj  6 
lbs.  Barley  Meal,  8  lbs.  Wheat  Straw,  12  lbs.  Hay. 

No.  5. — 2  lbs.  Cotton  Seed  Meal,  3  lbs.  Linseed  Meal,  4 
lbs.  Barley  Meal,  12  lbs.  Straw,  8  lbs.  Hay. 
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No.  6. — 5  lbs.  Linseed  Meal,  5  lbs.  Bran  or  Middlings,  15 
lbs.  Straw,  5  lbs.  Hay. 

No.  7. — 4  lbs.  Gluten  Meal,  5  lbs.  Wheat  Bran,  3  lbs.  Com 
Meal,  20  lbs.  Ensilage,  10  lbs.  Hay. 

No.  8. — 3  lbs.  Linseed  Meal,  4  lbs.  Bran  or  Middlings,  4^ 
lbs.  Corn  Meal,  10  lbs.  Clover  Hay,  30  lbs.  Ensilage. 

No.  9. — 4  lbs.  Linseed  Meal,  30  lbs.  Ensilage,  9  lbs.  Clover 
Hay,  9  lbs.  Timothy  Hay. 

The  following  rations  are  calculated  per  head  per  day  for 
milch  cows,  cows  weighing  from  800  to  900  lbs.,  as  is  the  case 
with  most  of  the  Jersey  cows  of  the  State : 

No  10. — 2  lbs.  Linseed  Meal,  4  lbs.  Bran,  5  lbs.  Hay,  60 
lbs.  Corn  Ensilage. 

No.  11. — 4  lbs.  Corn  Meal,  60  lbs.  Clover  Ensilage. 

No.  12. — i  lbs.  Bran  or  Middlings,  40  lbs.  Corn  Ensilage, 
40  lbs.  Clover  Ensilage. 

No.  13.— 2  lbs.  Cotton  Seed  Meal,  4  lbs.  Bran,  1  lb.  Corn 
Meal,  6  lbs.  Corn  Stalks,  6  lbs.  Straw,  2  lbs.  Clover  Hay,  30  lbs. 
Mangolds. 

The  next  three  rations  are  for  heavy  cows  giving  large 
quantities  of  milk. 

No.  14. — 4  lbs.  Corn  Meal,  2  lbs.  Cotton  Seed  Meal,  4  lbs. 
Wheat  Bran,  2  lbs.  Linseed  Meal,  10  lbs.  Straw,  10  lbs.  Clover 
Hay. 

No.  15. — 4  lbs.  Corn  Meal,  4  lbs.  Cotton  Seed  Meal,  8  lbs. 
Wheat  Bran,  16  lbs.  Hay. 

No.  16. — 4  lbs.  Corn  Meal,  4  lbs.  Cotton  Seed  Meal,  8  lbs. 
Wheat  Bran,  18  lbs.  Corn  Fodder. 

No.  17. — 4  lbs.  linseed  Meal,  1  lb.  Cotton  Seed  Meal,  5 
lbs.  Barley  Meal,  5  lbs.  Cob  Meal,  16  lbs.  Com  Stover. 

No.  18. — 3  lbs.  Cotton  Seed  Meal,  2  lbs.  Bran,  30  lbs.  En- 
silage, 17  lbs.  Hay. 

The  following  rations  are  calculated  in  the  same  way  for  a 
day's  feed  for  each  thousand  pounds  of  live  weight  to  produce  a 
ratio  of  about  1:7. 

No.  19. — 4  lbs.  Cob  Meal,  2  lbs.  Cotton  Seed  Meal,  1  lb. 
Oats,  12  lbs.  Corn  Fodder,  50  lbs.  Ensilage. 

No.  20.— 2  lbs.  Linseed  Meal,  2  lbs.  Com  Meal,  3  lbs. 
Bran,  30  lbs.  Ensilage,  15  lbs.  Hay. 
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No.  21.— 2  lbs.  Cotton  Seed  Meal,  3  lbs.  Cob  Meal,  2  Ibe. 
Barley,  2  lbs.  Bran,  9  lbs.  Corn  Fodder,  12  lbs.  Hay. 

No.  22. — 2  qte.  Cotton  Seed  Meal,  2  qts.  Corn  Meal,  2  qts. 
Bran,  22  lbs.  flay. 

No.  23.-2  lbs.  Corn  Meal,  2  lbs.  Cotton  Beed  Meal,  3  lbs. 
Bran,  20  lbs.  bay. 

No.  24. — 1  qt.  Cotton  Seed  Meal,  3  qts.  Corn  Meal,  3  qts. 
Bran,  15  lbs.  Hay. 

No.  25.-3  lbs.  Barley,  1  lb.  Corn  Meal,  1  lb.  Oats,  3  lbs. 
Bran,  11  lbs.  Clover  Hay,  11  lbs.  Timothy  Hay. 

For  cows  of  the  ordinary  Jersey  size,  i.  e.,  800  to  900  lbs. 
weight,  the  following  rations  can  be  used,  giving  a  ratio  of  about 
1:7: 

No.  26. — 1  qt.  Cotton  Seed  Meal,  1  qt.  Corn  Meal,  3  qts. 
Oats,  25  lbs.  Ensilage,  10  lbs.  hay. 

No.  27. — 3  lbs.  Corn  Meal,  1  lb.  Cotton  Seed  Meal,  1  lb. 
Bran,  10  lbs.  Clover  Hay,  10  lbs.  Timothy  Hay. 

No.  28.-2  lbs.  Cob  Meal,  2  lbs.  Cotton  Seed  Meal,  2  Ibp. 
Corn  Meal,  2  lbs.  Barley,  6  lbs.  Corn  Fodder,  20  lbs.  Ensilage, 
6  lbs.  Hay. 

No.  29. — ^1  qt.  Cotton  Seed  Meal,  2  qts.  Bran,  11  lbs.  Corn 
Fodder,  9  lbs.  Hay. 

The  following  are  examples  of  rations  that  are  much  used 
on  the  hill  farms  of  Vermont,  back  from  the  railroad : 

No.  30. — 2  qts.  Corn  Meal,  2  qts.  Bran,  6  lbs.  Corn  Fod- 
der,  20  lbs.  Hay.     Nutritive  Ratio,  1:10. 

No.  31. — 3  qts.  of  mixed  Corn  mid  Oats,  25  lbs.  Hay. 
Nutritive  Batio,  1:11. 

In   connection  with  the  table  given  on    page of  the 

amounts  of  digestible  material  needed  by  other  animals  for  a 
day's  ration  may  be  given  the  following : 

For  fattening  cattle  per  day  per  1000  lbs.  of  live  weight. 
No.  32.-6  lbs.  Linseed  Meal,  6  lbs.  Corn  Meal,  20  lbs. 
Corn  Fodder. 

No.  33.-5  lbs.  Cotton  Seed  Meal,  5  lbs.  Corn  Meal,  20 
lbs.  of  hay. 

No.  34.— For  800  lbs  weight :  5  lbs.  Linseed  Meal,  3  lbs. 
Bran,  10  lbs.  Rye  Straw,  10  lbs.  Hay. 
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The  next  two  rations  can  be  used  to  advantage  where  it  is 
desired  to  i-aise  on  the  farm  everything  that  is*  used  for  feeding. 

No.  35.— 10  lbs.  Corn  Meal,  5  lbs.  Corn  Stalks,  18  Ibg. 
Clover  Hav. 

No.  30.— 10  lbs.  Corn  Meal,  25  lbs.  Pea  and  Oat  Hay. 

FOS   OXEN    AT   HABD   WORK. 

No.  37.-10  lbs.  Corn  Meal,  10  lbs.  Clover  Hay,  10  lbs. 
Meadow  Hay. 

No.  38.— 10  lbs.  Corn  Meal,  3  lbs.  Wheat  Bran,  17  lbs 
Clover  flay. 

No.  39. — i  lbs.  Linseed  Meal,  5  lbs.  Bran,  25  lbs.  Oat  Straw. 

No.  4:0.-3  lbs.  Cotton  Seed  Meal,  2  lbs.  Wheat  Bran,  5 
lbs.  Clover  Hay,  20  lbs.  Corn  Fodder. 

For  horses  heavily  worked,  per  day  per  1000  lbs.  live 
weight. 

No.  41. — 2  lbs.  Linseed  Meah  6  lbs.  Rye  Bran,  10  lbs.  Corn 
Meal,  6  lbs.  Corn  Fodder,  8  lbs.  Clover  Hay. 

No.  42. — 6  lbs.  Bran,  12  lbs.  Corn  Meal,  6  lbs.  Meadow 
Hay,  6  lbs.  Clover  Hay. 

No.  4:3.-2  lbs.  Bran,  6  lbs.  Oats,  8  lbs.  Corn  Meal,  6  lbs. 
Wheat  Straw,  8  lbs.  Meadow  Hay. 

For  horses  at  light  work. 

No.  44.-12  lbs.  Oats,  12  lbs.  Hay. 

:No.  45.-6  lbs.  Oats,  4  lbs  Corn  Meal,  3  lbs.  Wheat  Bran, 
12  lbs.  Hay. 

It  may  be  said  in  general,  in  regard  to  these  rations,  that 
wherever  wheat  bran  is  mentioned,  buckwheat  middlings  may 
be  used  instead  ;  oats  and  barley  can  be  interchanged  pound  for 
pound ;  ensilage,  corn  fodder  and  hay  at  three  pounds  of  hay  for 
four  of  corn  fodder  or  ten  pounds  of  ensilage.  A  pound  each 
of  cotton  seed  meal  and  corn  meal  is  about  the  same  as  two 
pounds  of  gluten  meal. 

There  is  another  side  to  the  problem  of  animal  food  which 
must  never  be  lost  sight  of  and  that  is  the  fertilizing  value  of 
the  materials  we  use  for  fodder.  After  the  animal  has  eaten  the 
food  and  given  us  the  production  of  milk,  meat,  wool,  etc.,  there 
is  still  left  in  the  manure  a  certain  amount  of  plant  food  which 
is  valuable  to  the  farmer  as  a  fertilizer,  and  this  value  varies 
very  greatly  according  to  the  character  of  the  food  given.     If 


OOlfPOUNDIKa   OF   BATI0K8.  121 

we  analyze  a  given  feed  we  find  certain  amounts  of  nitrogen, 
phosphoric  acid  and  potash.  This  represents  just  so  much  plant 
food  that  was  taken  awaj  from  the  soil  when  the  plant  grew.  If 
we  were  to  put  this  fodder  right  back  on  the  soil  and  plow  it  in, 
we  would  return  to  the  soil  all  that  was  taken  away.  If  instead 
of  this  we  put  the  fodder  through  the  machinery  of  our  animals 
and  then  return  the  manure  to  our  land  we  do  not  return  all  the 
plant  food  that  was  taken  away  by  the  growing  crop.  There  is 
always  some  loss,  varying  according  to  the  kind  of  animals  to 
which  the  fodder  is  given.  Fed  to  animals  not  increasing  in 
weight  and  not  making  any  production  as  milk  or  wool,  the  loss 
would  bo  very  small.  A  young  animal  rapidly  growing  takes  out 
a  much  larger  amount  from  its  food  for  the  production  of  its  bones 
and  flesh.  A  cow  giving  milk  also  extracts  largely  from  its  fod- 
der of  this  fertilizing  material.  The  average  of  all  farm  animals 
would  be  much  less  than  20  pounds  of  loss.  For  milch  cows  it 
is  customary  to  calculate  that  20  per  cent  or  1-5  of  the  fertiliz- 
ing material  that  was  in  the  fodder  will  be  lost  and  only  4-5 
recovered  in  the  manure.  If  butter  is  made  and  the  skim  milk 
is  fed  on  the  farm  the  loss  would  probably  fall  under  20  per 
cent.  On  pages  101  to  104  is  given  a  table  of  the  fertilizing  value 
of  the  various  fodders  used  in  Vermont.  Glancing  at  this  list  it 
will  be  noticed  that  there  is  a  very  wide  difference  between  the 
fertilizing  value  of  different  fodders,  also  that  fertilizing  value 
and  feeding  value  have  no  necessary  connection  to  each  other ; 
there  may  be  high  feeding  value  without  fertilizing  value,  and 
there  may  be  high  fertilizing  value  without  feeding  value.  Take, 
for  instance,  sugar,  starch  or  fat.  Each  of  these  have  a  high 
feeding  value ;  it  is  a  valuable  animal  food,  but  has  no  fertiliz- 
ing value  whatever.  No  amount  of  it  added  to  a  field  would 
ever  help  the  growth  of  a  crop.  On  the  contrary  sulphate  of 
ammonia,  nitrate  of  soda,  muriate  of  potash  have  high  fertilizing 
value  but  no  one  would  ever  think  of  feeding  them  to  an  animal 
to  produce  growth.  It  will  be  noticed  that  corn  meal  has  a  high 
feeding  value  but  low  fertilizing  value,  whereas  cotton  seed  meal 
has  both  a  high  feeding  and  fertilizing  value.  When  a  farmer 
starts  out  to  buy  feed,  this  fertilizing  value  of  the  fodder  should 
always  be  borne  in  mind,  as  whatever  plant  food  is  bought  in 
this  way  is  acquired  more  cheaply  than  by  any  other  method. 
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•:o:- 


On  the  following  pages  will  be  found  the  analyses  made  at 
the  Station  the  last  year,  of  fodder  materials.  It  will  be  seen 
that  the  Station  has  analyzed  samples  of  almost  everything  nacd 
in  this  State  as  cattle  food. 


TIMOTHY  HAT. 

Sent  by  C.  H.  Cole,  Lunenburgh,  Vt.  Crop  of  1887. 
Considered  by  him  to  be  of  fair  quality.  It  will  be  noticed  that 
it  has  a  narrower  nutritive  ratio,  i.  e.  is  of  better  quality  than 
the  average  composition  of  timothy  hay  as  given  in  table  III, 
page  97. 
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Moisture  at  100<=^  0 

Total  Dry  Matter 

AKALYSIS  OF  DBY  KAITBB. 
Ash 

Crude  Fiber. 

Fat(Ethre  Extract) 

Protein  (Nitrogenous  Matter).. . 
Non-nitrogenous  Extract  Matter. 


6.65 
93.35 

133.00 
1867.00 

392. 78 

37.08 

118.33 

580.48 

58 
46 
57 
63 

• 

o 

■  • 

100.00 

5.66 
33.86 

4.03 
10.38 
46.07 

2000.00 

113.20 
677.20 
80.00 
207.60 
921.40 

100.00 

2000.00 

1128.67 

OOMFOBrnON   OF   YESHOKT  F0DDBB8. 
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HAY  OF  OATS. 

Cut  when  nearly  ripe.     Sent  by  H.  H.  Wheeler,  Soath 
Barlington,  Vt. 


Percentage  composi- 
tion. 

Constituents,  in  lbs.  in 
a  ton  of  2000  lbs. 

Pounds  Digestible  in  a 
ton  of  2000  lbs. 
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Moisture  at  100®  C 

6.16 
93.85 

123.00 
1877.00 

174.95 

58.20 

116.74 

705.81 

89 
60 
64 
62 

Total  Dry  Matter 

AHALTSIB  OF  DRY  MATTKR. 
Ash 

100.00 

6.72 
22.43 

4.85 

9.12 

56.88 

2000.00 

184.40 

448.60 

97.00 

182.40 

1187.60 

Grade  Fibre 

30 

•  • 

Fat  (Ether  Extracts 

t-» 

Protein  f  N  itroirenoua  Matter) 

Non-nltrofirenou8  Extract  Matter 

100.00 

2000.00 

1056.20 

ENSILAGE. 

From  Boathern  white  corn,  cat  jast  as  it  began  to  taaeoK 
Made  and  sent  by  C  H.  Cole,  Lnnenbargh,  Yt. 
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Moisture  at  100  <^  C , 

Total  Dry  Matter 

ANALYSIS  OF  DBT  HATTBB. 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Non  nitrogenous  Extract  Matter.. 


(9) 


79.19 
20.81 


100.00 


9.65 

86.59 

8.72 

7.59 

42.45 


100.00 


1588.80 
416.20 


2000.00 


198.00 
781.80 
74.40 
151.80 
849.00 


2000.00 


526.90 

55.80 

110.81 

568.88 


1262.84 


»© 


72  2 
75  ^ 
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67 
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ENSILAGE. 

The  next  tliree  samples  of  ensilage  were  sent  by  George 
Campbell's  Sons,  Westminster  West,  Vt.  Of  the  rowen  it 
was  stated:  ''Put  in  silo  Oct.  d,  1887,  after  several  hard 
frosts ;  too  ripe  for  a  fair  test,  but  sheep  will  eat  it  in 
preference  to  nice  hay.  It  was  put  on  top  of  aboat  fifteen  feet 
of  com  ensilage  and  weighted  with  sand."  Special  attention  is 
called  to  a  comparison  of  this  with  the  samples  of  corn  ensilage. 
Not  only  does  the  rowen  ensilage  contain  twice  as  mocfa  dry 
matter  as  the  corn  ensilage,  bnt  this  dry  matter  is  also  richer  in 
digestible  material,  and  contains  this  material  in  a  mach  better 
proportion  for  economical  stock  feeding. 

Corn  ensilage  No.  1  was  made  from  ripe  corn  fodder,  the  ears 
being  picked  off  and  the  stalks  put  in  silo  before  frosts.  It  was 
allowed  to  stand  and  heat  four  days  before  weighting. 

Corn  ensilage  No.  2  was  made  from  the  same  material  as  pre* 
ceding,  but  was  weighted  as  soon  as  filled,  before  it  conld  heat 
on  top.  There  is  bnt  a  slight  difference  between  the  two  sam- 
ples, this  little  being  in  favor  of  weighting  at  once. 

ROWEN  ENSILAGE. 
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Moisture  at  100'S>  C. 

Total  Dry  Matter 

ANALYSIS  OF  DRY  MATTER. 
Aflh 

Crude  Fibre 

Fat  (Etlier  Extract) 

Protein  (Nitrogenous  Matter) 

Non-nitrogenoas  Extract  Matter. 


59.59 
40.41 

1191.80 
806.20 

870.66 

79.05 

147.81 

685.41 

72 
75 
73 
67 

100.00 

7.75 
25.74 

5.27 
10.09 
51.15 

2000.00 

155.00 
514.80 
105.40 
201.80 
1028.00 

100.00 

2000.00 

1282.48 
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CORN  ENSILAGE  NO.  1. 


Moistareat  100  o  C. 
Total  Dry  Matter.... 


ANAIiTBIB  OF  DBT  MATTER. 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Non-nitrogenoas  Ei tract  Matter.. 


80.06 
19.94 


100.00 


7.58 

80.53 

4.91 

7.61 

49.42 


100.00 


2000.00 


1601.20 
898.80 


2000.00 


150.60 
610.60 
98.20 
152.20 
988.40 
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489.68 

73.65 

111.11 

662.28 
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67 


1286.62 


CORN  ENSILAGE  NO.  2. 


Moisture  at  100  o  C. 
Total  Dry  Matter.... 
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ANAIiYBIS  OF  DBT  MATTER. 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Non-nitrogenous  Extract  Matter.. 


80.07 
19.98 


100.00 


6.48 

28.85 

4.76 

7.02 

58.44 


II 


S  c8 


1601.40 
398.60 


2000.00 


128.60 

667.00 

95.20 

140.40 

1068.80 


100.00   2000.00 
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OOKPOBITION   OP   YEBMONT  FODDERS. 


ALSIKE  CLOVER. 
Cut  by  Dr.  F.  J.  Hendee,  Burlington,  in  the  fall  of  1886. 
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Moisture  at  100®  C 

Total  Dry  Matter 

ANALYSIS  OF  DKT  MATTEB. 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) , 

Protein  (Nitrogenous  Matter) , 

Non-nitrogenous  Extract  Matter., 


18.91 
86.09 


100.00 


7.89 
28.57 

8.66 
12.21 
48.17 


100.00 


278.20 
1721.80 


2000.00 


147.80 
671.40 
78.20 
244.20 
968.40 


2000.00 


268.56 

48.19 

146.52 

664.75 


1128.02 
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COW  PEA  (Hay). 

Cut  on  the  farm  of  Mr.  G.  W.  Whitney,  Williston,  Vt., 
after  it  had  been  injured  by  a  severe  frost,  September  22, 1887. 
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Moisture  at  100  <=>  C 

Total  Dry  Matter 

ANALT8I8  OF  DRY  HATTER. 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Non-nitrogenous  Extract  Matter.. 


11.00 
89.00 


100.00 


6.90 
18.80 

2.82 
15.84 
55.64 


100.00 


220.00 
1780.00 


2000.00 


188.00 

876.00 

56.40 

816.80 

1112.80 


2000.00 


176.78 

88.28 

190.08 

767.88 


47 
59 
60 


1167.91 


ooxroBtnoH  of  tsbuont  foddkbs. 
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SEBADELLA  (Hat.) 
Ont  on  the  farm  of  G.  W.  Whitney,  WiltistoD,  Vt.,  when 
in  blooDi,  July  1^,  1887. 


HoinoraU  100°  C 

Dt7  Hotter 

AMALT8IB  OP  DRY  UATtXH. 

Ash 

Cmde  Fibre 

FM  (Ether  Eitr»ct) 

Frotain  (NitrogenouB  Hatter) 

Noii'DitrogeDoas  Extract  Matter.. 


11.72 
21.  S3 
8.35 
17.27 
45.84 


100.00 


ii 


S9.00 
317.60     «S 
916.80  100 


WINTER  VETCH  (Hat). 
Cnt  wlien  in  bloom  from  the  field  of  N.  R.  Spanlding,  Bnr- 
lingtOR,  Jnly  19,  1887.     This  was  raised  from  seed  fiuniBhed  by 
the  Station,  and  made  a  fine  growth.     It  is  the  richest  fodder 
ever  analyzed  at  the  Station. 
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8.88 
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2000.00 

181.40 
447.00 
07.60 
528.40 
830.60 
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100.00 

2000.00 

1319.61 
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SPRING  VETCH  (Hay). 

Cut  in  bloom  from  field  of  G«o.  W.  Whitnej,  Willistonr 
July  12, 1887. 
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Moisture  at  100  ©  C , 

Total  Dry  Matter 

ANALYSIS  OF  DBY  HATTKR. 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogeoous  Matter) 

Non-nitrogenous  Extract  Matter. 


11.08 
88.92 


100.00 


7.97 
29.88 

2.71 
17.98 
41.96 


100.00 


221.60 
1778.40 


2000.00 


159.40 
587.60 
54.20 
359.60 
889.20 


2000.00 


317.80 

32.52 

273.30 

545.48 
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65 
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1168.60 


YELLOW  LUPINE  (Hay). 

Cat  in  bloom  from  field  of  Geo.  W.  Whitney,  Williaton^ 
July  12, 1887. 
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Moisture  at  100®  C 

Total  Dry  Matter 

ANALYSIS  OF  DBY  MATTER. 

Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) , 

Non-nitrogenous  Extract  Matter., 


9.34 
90.66 


100.00 


8.49 
30.38 

3.61 
13.07 
44.45 


100.00 


186.80 
1813.20 


2000.00 


169.80 
607.60 
72.20 
261.40 
889.00 


2000.00 


448.65 

21.66 

193.44 

651.18 


1209.83 
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coMPoernoN  or  viBMOirr  foddbbs. 


TE08INTE. 
The  next  two  aamplea  were  sent  bj  W.  A.  Brown,  Rocky  Hill, 
Conn.  Teosinte  is  a  fodder  crop  closely  allied  to  eorghum.  It 
has  the  pecnliaritj  of  sending  up  man;  etalks  from  the  eiogle 
seed,  and  when  cat  at  bloeeoming  time,  it  prodaces  a  second 
growth  from  the  same  root.  In  the  sample  sent  b;  Mr.  Brown, 
the  first  growth  was  ten  feet  in  height,  and  the  second  growtli 
from  the  eams  root  nearly  six  f^et.  Both  samples  are  from 
the  same  root.  The  second  growth  produced  no  seed.  As  wonld 
have  been  expected,  the  second  growth  is  a  little  richer  than  the 
first. 

TEOSINTE— FIRST  GROWTH. 
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ABALTSIB  OF  DBT  ICATTBR. 

100.0 
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OOMPOSmOK  OF  TEBHOMT  FODDRBS. 


TEOSINTE— SECOND  GBOWTH. 
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100  00 
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94.42 
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ract  Matter 

50.48 

1009.60 

656.24 

65 

1 

100.00 

2000.00 

996.96 
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ALFALFA  (Hat). 

Out  when  just  coming  in  blossom  from  field  of  Dr.  F.  J, 
Hendee,  Burlington,  June  28,  1887. 


1 

» 

Percentage  Composi- 
tion. 

Constituents,  in  lbs.  in 
a  ton  of  2000  lbs. 

Pounds  Digestible  in  a 
ton  of  20iOO  lbs. 

Per  Cent  of  Digestibil- 
ity of  Constituents. 
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ANALYSIS  OF  DRY  MATTER. 
Ash 
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8.77 
80.18 

2.28 
18.76 
40,12 

100.00 

2000.00 

175.40 
602.60 
44.60 
875.00 
802.40 
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Crude  Fibre 
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Fat  (Ether  Extract) 

th 

Protein  (N-itroffenous  Matter) , 

Non-nitrofirenous  Extract  Matter 

2000.00 

1068.74 

OOKPOSmON    OP  TEBVOirr   PODDBKB. 
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ALFALFA  (Hay.) 
Cnt  from  SRHie  field  as  preceding,  bnt  not  un61  the  eeed 
was  ID  the  dongh,  July  7.  1887.    The  principal  difference 
between  the  two  eanipleB  is  the  less  amonnt  of  protein  in  the 
older  growth. 


ToUl  Dry  Matter.. 

2000.00 

172.20 
656.30 
47.40 
323.80 
801.40 

262.48 
18.49 
248. S6 
520.91 

40 
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77 
69 

AMALTBIB  or   DRY   liATTKH. 

100.00 

8.61 

J2.81 

a. 87 

16.14 
10.07 

* 

Pat  (EthBr  EitMCt) 

100.00 

2000.00 

1050.44 

CORN  MEAL. 
Made  at  Station  from  a  sample  of  Brazilian  Ftour  Corn  sent 
bj  William  A.  Brown,  Bock;  Hill,  Conn.,  raised  by  him  doriog 
eeasoD  of  1887. 


i 
i 

< 

.2 

"ti 

i 

—  0 

r- 

i 

3| 

11.86 

88.14 

287.20 

1762.80 

14.65 

85.12 

164.23 

1513.96 

84 
76 

85 
94 

ARALTStB  0?  DBT  UATTBB. 
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9.66 
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OOlfPOSTTIOM    OF   VABHOMT  FODDBBB. 


CORN  COB. 

I  the  cob  of  ttie  Brazilian  Flour  Corn  given  above. 
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■  AMALTBia  or  DRY  KATTKE. 
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1.73 
8.05 
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M.20 
667.40 
84.40 
61.00 
1378.00 
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100.00 

9000.00 

066.86 

GROUND  FEED. 
A  mixtnre  of  oatB,  com  and  com  cob,  sent  by  J.  W. 
ton,  Stowe,  Vt. 
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ANALfBIS  or  DUT  UATTSB. 
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OOHFOflmOK  OF  TEBHOMT  WODIVBB. 


COTTON  SEED  MEAL. 
Sent  by  G.  W.  WUtney,  Wffliaton,  Vt. 
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382.18 
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8000.00 

109.20 
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820.60 
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518.80 

3 

100.00 

2000.00 
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BUCKWHEAT    MIDDLINGS. 
Sent  by  B.  H.  Porter,  Burlington. 


noiBtan  u  iuu°  V 

Total  Dj7  Matter. 

ASALTBIB  OF   DBT   ItATTER. 

Ash 

Crade  Fibre 

Pat  (EtLer  Extract) 

PiDtein  (NitrogenooB  Matter) 

Non-nitrogenoofl  Exttaet  Matter.. 


180.40 
1800.00 

67.68 
816.68 
1106.20 

40 
67 

100 

2000.00 

100.40 
S3. 60 
126.40 
565.40 
1106.20 

100.00 

8000.00 

16SB.46 
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BUCKWHEAT  BRAN. 
Sent  by  B.  H.  Porter,  Barlington. 
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Moisture  at  100®  C 

Total  Dry  Matter 

ANALYSIS  OF  DRY  MATTER 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Non-nitrogenous  Extract  Matter. 


9.03 
90.97 


100.00 


8.76 

84.47 

2.27 

7.08 

52.42 


100.00 


180.60 
1819.40 


2000.00 


76.20 

689.40 

45.40 

141.60 

1048.40 


2000.00 


20.88 

80.71 

1048.40 


1159.99 
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57 

100 
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WHEAT  BRAN. 
8ent  by  H.  H.  Wheeler,  Sonth  Barlington. 


Percentage  Composi- 
tion. 

Constituents,  in  lbs.  in 
a  ton  of  2000  lbs. 

Pounds  Digestible  in  a 
ton  of  2000  lbs. 
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Moisture  at  100®  <j 

10.49 
89.51 

209.80 
1790.20 

40.76 
101.64 
289.69 
884.70 
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70 
78 
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Total  Dry  Matter 

ANAI1Y8I8  OF  DRY  MATTER. 

Ash 

100.00 

6.88 

8.86 

7.26 

18.57 

58.98 

2000.00 

126.60 
177.20 
145.20 
871.40 
1179.60 

Crude  Fibre 

w  • 

Fat  (Ether  Extract) 

'^ 

Protein  CNitroirenous  Matter) 

Non-nitrogenous  Extract  Matter 

100.00 

2000.00 

1816.79 

OOMFOBinON   OF  YEBHONT  jrODDIBS. 
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GLUTEN  MEAL. 
Sent  bj  H.  H.  Wheeler,  Sonth  Barlington. 


rcentage  Composi- 
tion. 

nstituents,  in  lbs.  in 
1  ton  of  2000  lbs. 

a 

1 

r  Cent  of  Digestibil- 
ity of  Constituents. 

1 

d 

-? 

o  "• 

O    • 

©  — 

^4 

PL. 

o 

^ 

^ 

Moisture  at  100®  C 

10.19 
80.81 

208.8U 
1796.20 

• 

Total  Drv  Matter 

100.00 

2000.00 

AITALTSIS  OF  DRY  MATTER. 

• 

Ash 

0.70 

14.00 

i 

• 

Crude  Fibre 

1.84 
8.64 

B6.60 
172.80 

12.44 
181.88 

84 
76 

^ 

Fat  (Ether  Extract) 

tM 

Protein  (Nltrogenoas  Matter) 

32.08 

659.00 

560.66 

85 

Non -nitrogenous  Ritn^^t  Matter......... 

55.85 

1117.00 

1049.98 

94 

100.00 

2000.00 

1754.41 

GLUTEN  MEAL. 
Sent  by  Allen  Hazen,  Hartford,  Y t. 
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Moisture  at  100  o  C 

Total  Dry  Matter 

ANALT8I8  OF  DRY  MATTER, 
Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Kon-nitrogenouB  Extract  Matter. 


9.45 
90.55 


100.00 


0.62 

1.73 

8.49 

80.71 

58.45 


100.00 


189.00 
1811.00 


2000.00 


12.40 

84.60 

169.80 

614.20 

1160.00 


2000.00 


11.76 

129.05 

522.07 

1098.86 


1761.74 


84 
76 
85 
94 
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OOMPOSmON   OF   YBBMONT  FODDERS. 


COTTON  SEED  MEAL. 
Sent  by  H.  H.  Wheeler,  South  Bnrlington. 
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Moisture  at  100  o  C 

Total  Dry  Matter 

AITALTSIS  OF  DRY  MATTER, 
Ash....: 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitronfenous  Matter) 

Kon-nitro|^nous  Extract  Matter. 


tf.46 
93.54 


100.00 


7.35 

6.76 

14.14 

42.00 

80.67 


129.20 
1870.80 


2000.00 


147.00 
115.00 
282.80 
841.80 
618.40 


100.00  I  2000.00  I  1647.12 


248.86 
716.68 
682.73 
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CORN. 
Sent  by  G.  W.  Whitney,  Williston,  Vt. 
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Moisture  at  100^  C 

Totol  Dry  Matter 

ANALTBI8  OF  DRY  MATTER 

Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

N  on -nitrogenous  Extract  Matter. 


10.89 
89.61 


100.00 


2.27 

2.04 

6.88 

12.14 

77.72 


100.00 


207.80 
1792.20 


2000.00 


46.40 

40.80 

116.60 

242.80 

1654.40 


2000.00 


18.87 

88.62 

206.88 

1461.14 


1770.01 
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76 
85 
94 


00 


OOUrOBmOS    of   VEBICOMT  rODDEBS. 


187 


GLUTEN  MEAL. 
Sent  by  G.  W.  Whitney,  Waiiflton,  Vt. 
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Moisture  at  100® 

ToUl  Dry  Matter 

AKALT8I8  OF  DRY  XATTBB. 
Ash 

Oiude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Non-nitrogenous  Extract  Matter., 


7.97 
92.08 


100.00 


1.82 

1.13 

7.59 

88.62 

60.84 


100.00 


159.40 
1840.00 


2000.00 


86.40 

22.60 

151.80 

772.40 

1016.80 


2000.00 


7.68 
116.87 
666.64 
956.79 


1786.88 
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WHEAT  BRAJN. 
Sent  by  G.  W.  Whitney,  Williston,  Vt. 
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Moisture  at  100®  C , 

Total  Dry  Matter 

ANAIiTSIS  OF  DBT  MATTER 

Ash 

Crude  Fibre 

Fat  (Ether  Extract) 

Protein  (Nitrogenous  Matter) 

Non-nitrogenous  Extract  Matter. 


8.68 
91.42 


100.00 


7.74 
11.54 

7.60 
20.64 
62.48 


100.90 


171.60 
1828.40 


2000.00 


164.80 
280.80 
152.00 
412.80 
1049.60 


2000.00 


68.08 
106.40 
821.98 
787.20 


1268.66 


28 

70 
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75 
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00 
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HAY. 
Sent  by  G.  W.  Wliitnoy,  Willistoo,  Vt. 


Moisture  at  100©  C 

Total  Dry  Matter 

AKALTSIB  OF  DK2  UATTSB. 

Aah 

Crade  Fibre 

Fat  (Ether  Eittaot) 

Protein  (Nitrogenous  Extract) 

NoU'nltrogenouB  Extract  Matter.... 


I  100.00  I     2000.00  ]     1173.03 


139 


ANAI.Y8E8  OF  DKINKING  WATER. 


:o:- 


Daring  the  year  the  Station  has  had  occasion  to  analyze  sam- 
pleB  of  drinking  water  for  several  parties.  It  may  be  said  in 
general  of  these  samples,  that  those  from  springs  proved  to  be 
good  water,  while  the  samples  of  well  water  are  nearly  all  very 
bad. 

The  first  five  samples  are  from  different  soarces  of  the  sup- 
ply for  the  new  water  works  of  West  Randolph.  No.  VI  is 
from  a  well  in  the  pasture  of  Mark  Thompson,  Shelburn.  No,  YII 
from  well  at  house  of  Geo.  W.  Whitney,  Williston.  No.  VIII 
18  from  well  at  house  of  Geo.  A.  Hall,  Buriington.  No.  IX  is 
from  well  of  L.  A.  Bishop,  Williston.  No.  X,  from  well  of  H. 
W.  Bussell,  Shelburn. 


Grains  per  gallon. 

.Parts  pel 

'  million. 

Nnmber. 

Total 

Chlorine. 

Free 

Albuminoid 

Soltds. 

1 

Ammonia. 

Ammonia. 

I 

7.9 

0.17 

0.013 

0.086 

II 

5.7 

0.10 

0.004 

0.084 

III 

8.4 

0.16 

trace. 

0.025 

IV 

7.7 

trace. 

0.040 

0.280 

V 

8.4 

0.80 

0.080 

0.280 

VI 

21.5 

0.50 

0.080 

0.500 

VII 

61.0 

5.60 

0.080 

0.425 

VIII 

1.60 
20.40 

0.028 

41 

0.078 

IX 

150.4 

* 

X 

7.60 

0.020 

0.290 

In  interpreting  these  results  the  following  rule  will  be  a 
pretty  siife  guide,  i.e.,  water  is  suspicious- if  it  contains  40  grains 
per  gallon  of  total  solids,  three  grains  per  gallon  of  chlorine, 
0.05  parte  free  ammonia  per  million  or  0.10  parts  per  million  of 
albuminoid  ammonia.       « 

*  Too  mach  to  measure. 
(10) 
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DETERMINATION  OF  CRUDE  FIBRE. 


■:o:- 


In  the  analysis  of  fodders  for  crado  fibre,  the  most  tedioas 
part  of  the  process  is  the  washing  with  hot  water  to  free  the  fibre 
from  the  acid  and  later  to  wash  out  the  alkali.  The  old  process 
of  using  filter  paper  is  very  slow ;  the  method  recommended  in 
the  last  report  of  the  Association  of  Ofiicial  Agricultural  Chem- 
ists, of  squeezing  in  a  linen  cloth,  hastens  matters  but  is  still 
awkward  and  not  very  thorough.  In  the  Station  laboratory,  the 
following  method  has  been  used  the  past  year,  and  has  given 
good  satisfaction.  The  stem  of  a  small  glass  funnel  is  connected 
by  a  rubber  tube  with  a  suction  pump,  (we  have  the  ordinary 
Richards'  pump,)  over  the  mouth  of  the  funnel  is  stretched  a 
piece  of  fine  linen  cloth,  fastened  to  the  stem  by  a  small  rubber 
band.  After  boiling  the  fodder  with  acid  for  half  an  hour,  the 
pump  is  started  and  the  funnel  inverted  in  the  beaker  containing 
the  fodder.  The  solution  is  sucked  out,  the  cloth  acting  as  the 
filter,  with  the  advantage  over  the  old  way,  that  when  it  becomes 
clogged  with  the  fibre,  it  can  bo  easily  rinsed  off  by  a  jet  of  water. 
In  this  way  almost  the  last  drop  of  solution  can  be  drawn  off  tlie 
fibre.  The  beaker  is  then  half  filled  with  boiling  water,  shaken 
and  the  washing  continued  as  long  as  desired.  The  200  c  c 
of  soda  solution  is  put  into  a  250  c.  c.  wash  bottle  fitted  with 
a  pressure  bulby  by  which  the  solution  can  be  thrown  out  in  a 
jet  by  squeezing  with  the  hand  instead  of  blowing  with  the 
mouth.  All  the  fodder  can  be  rinsed  off  clean  from  the  cloth 
back  into  the  beaker  with  this  jet ;  the  fibre  boiled  for  half  an 
hour,  then  washed  in  the  same  manner  as  before.  After  wash- 
ing with  water,  it  is  transferred  to  a  Gooch  crucible  for  the  final 
washing  with  alcohol  and  ether.  By  this  method,  the  two  wash- 
ings with  hot  water  need  not  occupy  more  than  five  minutes 
each. 
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SAMFLlNtt  OF  MILK. 


■:o:- 


In  one  experiment  that  was  undertaken,  fault  was  found 
with  the  milker,  because  in  taking  his  sample  for  analysis  he 
dipped  off  the  top  of  the  milk  instead  of  pouring  the  milk 
back  and  forth  several  times  to  mix  it  thoroughly.  He  replied 
that  he  had  milked  rapidly  and  had  taken  the  sample  at  once, 
before  the  cream  had  time  to  separate  ;  that  during  the  process 
of  milking  the  streams  kept  the  milk  thoroughly  stirred,  and  at 
the  moment  of  finishing,  the  quality  of  the  milk  was  the  same  in 
all  parts  of  the  pail.  To  test  this,  a  pint  of  milk  was  dipped 
from  the  top  at  the  close  of  milking,  then  all  but  a  pint  of  the 
rest  poured  out.  What  remained,  with  the  pint  dipped  out,  were 
found  to  analyze  as  follows  : 

First  pint 3.83  per  cent  of  fat. 

Last  pint 2.96  per  cent  of  fat. 

It  is  evident  therefore  that  some  of  the  strippings  remain 
near  the  surface,  and  to  get  a  correct  sample  to  indicate  the 
average  quality,  the  milk  should  be  poured  back  and  forth  and 
thoroughly  mixed. 
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Bran,  Fertilizing  Value  of 104 

Cob,  Analysis  of 90.  182 

Ensilage,  Analysis  of 102, 128,125 

Kernels,  Feijbilizing  Value  of 108 

Meal,  Analvsis  of 90,  99,  104, 181,  136 

Stalks,  Average  Composition  of 88, 102 

Stover,  Average  Composition  of 88,  97 
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"         '*   Terms  used  in  Analysis 25 

*'     "  Fodder  Analysis 84 

Farm  Animals,  Feeding  of 113 

Farmers,  Relation  of  Experiment  Station  to 5 

Farm  Manures,  Average  Composition  of SO 

Fat  in  Animal  Econoipy,  Use  of 85 

Feeding  and  Fodder  Tabulations,  Use  of 109 

Experiments  of  1887 10 

"        of  Bone  Meal  to  Cattle 81 

Farm  Stock 112 

*'            Standards 105 

Stuffs,  Digestibility  of ; 92,94 

Value  of  Bone  Meal 83 

Fertilizer  Inspection 25 

*'          Law,  Observance  of  the 23 

"      of  Vermont 12 

"             "      "        '*        Amendmentsto 15 

Fertilizers  Analyzed,  Numbers  and  Varieties  of 9 

"           Availability  of  Nitrogen  of  Licensed 50 

' '          Drawn  and  Licensed  in  1887,  Number  of  Samples  of 25 

'*          Field  Experiments  with 65 

Inspection  of 25 

Licensed  by  State,  List  of 23 

in  1886  and  1887,  Comparative  Value  of 32 

in  1886,  Average  Composition  of 82 

in  1887,  Average  Composition  of 33 

Method  of  Sampling 25 

not  Sampled  by  Station,  Analyses  of 55 

"          Station  Valuations  of 28 

"         Valuation  of 28 

Fertilizing  Ingredients,  Explanation  of 25 

Trade  Values  of 80 

"         Materials,  Average  Composition  of 79 

"                   **        Miscellaneous,  Analyses  of .  • 61 

Valueof  Bone  Meal 83 

"     Fodders 101,120 

Field  Experiments  of  1887 10 

with  Fertilizers 65 

"             "               '*   New  Fodder  Crops 72 

Fish  Scrap,  (dry  ground)  Average  Composition  of 80 

Flamingo  Guano  Co 24,  26 

Flaxseed,  Fertilizing  Value  of 103 

Floats,  Connetable  Island,  Average  Composition  of 79 

'*      (South  Carolina  Rock,)  Average  Composition  of ., 79 

Flours  and  Meals,  Average  Composition  of  various 90,  99,  103 

Fodder  Analyses,  Explanation  of  Terms  used  in 84 

Fodder  and  Feeding  Tabulations,  Use  of 109 

Fodder  Com,  Average  Composition  of 88,  94,  97,  102 

"      Ingredients,  Use  to  the  Animal 85 

Fodders,  Composition  of 84,  88 

Vermont 122 

'*      Methods  for  Determining  DigestibUity  of 92,  94 
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Fort  Ann  Fertilizer  Manufacturing  Co 57,59 

Fruits,  Average  Composition  of  various 80 

.' *    Grains  and  Vegetables,  Digestible  Portions  of  various 98 

Fertilizing  Values  of  various 108 

Fruit  Trees,  Stockbridge  Manure  for 56 

General  Fertilizer,  Great  Eastern 57 

Gliddenand  C*urtis 24,  84 

Gluten  Meal,  Analysis  of 185,  187 

"  Average  Composition  of 90,99,104 

Graham  Flour,  Average  Composition  of .  • 90,  99 

Grains  and  Vegetables,  Digestion  Coefficients 94 

"      Average  Composition  of  various 89 

**      Fruits  and  Vegetables,  Digestible  Portions  of  various 98 

Fertilizing  Values  of  various 108 

Grass,  Toung,  Fertilizing  Value  of 102 

Great  Eastern  Fertilizer  Co 56,  57 

General  Fertilizer 57 

Potato  Special  Fertilizer 56 

Green  Fodders,  Average  Composition  of  various 88,  97,  102 

Grand  Cajman  Island  Phosphate,  Average  Composition  of 79 

Ground  Bones,  Average  Composition  of 80 

Feed,  Analysis  of 182 

Fish,  (dry)  Average  Composition  of 80 

South  Carolina  Rock,  Average  Composition  of 79 

Gaano,  Average  CompoBition  of 79,  80 

Hairs  Lime,  Fertilizer 64 

Hay  and  Coarse  Dry  Fodder,  Digastion  Coefficients 94 

*•      Analysis  of 138 

Dead  Ripe,  Fertilizing  Value  of ; 102 

Hay  of  Alfalfa,  Analysis  of../. 180,  181 

Barley  (seed  in  milk),  Composition  of 88,  98 

Cow  Pea,  Analysis  of 126 

Lucerne  (Alfalfa)  Analysis  of 180,  181 

Ofits.  Analysis  of 89,  98,  123 

Seradella,  Analysis  of 127 

Spring  Vetches,  Analysis  of 128 

Timothy 122 

Timothy  and  Red  Top,  Average  Composition  of 88,  94,  97,  102 

Winter  Rye,  Composition  of 98,  89 

Winter  Vetches,Ana]ysis  of 127 

"    Yellow  Lupines,  Analysis  of 128 

Hen  Dupg,  Average  Composition  of 80 

Higley,  A.  E.,  Experiments  by 74 

Hill  and  Drill  Phosphate,  Bowker*s 28,  88,  39,  48,  58,  57 

Hoffmann,  E  H. ,  Experiments  by 74 

Homestead  Fertilizer 24,  40,  41,  49,  54 

Hominy  Feed,  Average  Composition  of 91,  99,  104 

Hominy  Meal,  Fertilizing  Value  of 104 

Hoof  and  Horn  Waste.  Average  Composition  of 79 

Horse  Bean,  Composition  of 89,  98,  102 

Horse  Manure,  Average  Composition  of 80 

Horses,  Amount  of  Nutrients  required  by 106 

Horses,  Rations  for : 120 

Hungarian,  Composition  of 88,  89,  97,  92.  102 

Insoluble  Phosphoric  Acid,  Explanation  of  Term 27 

Inspection  of  Fertilizers 25 

Instructions  for  Alfalfa  Field  Experiments 72 

for  Cow  Pea  Field  Experiments 78 

Jersey  Cows,  Rations  for 118 

Kainite,  Analyses  of 63,  80 

Krugit,  Average  Composition  of 80 
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Laboratory  Methods & 

Law  concerning  Fertilizers Id 

'*    establishing  Station 16 

"     Observance  of  the  Fertilizer 2S 

<*     United  States  Experiment  SUtion 1» 

Leached  Wood  Ashes.  Average  Composition  of 80 

Leaves,  Composition  of 80,  88,  92,  94,  97. 108 

Liebifl[[8  Ammoniated  Superphosphate 24,  46,  47,  49,  64 

Lime  Fertilizer,  Hall's ^ 64 

Linseed  Cake,  Average  Composition  of 91,  100,  104 

"       Meal,  Average  Composition  of  91,94,100,104 

List  of  Licensed  Fertilizers 28 

Location  of  Station 6 

Lucerne  (Alfalfa),  Analysis  of  Hay  of 88,  94,  97,  102, 180,  181 

Lucerne,  Experiments  with 7!^ 

Lupine,  Composition  of 88,  94,97, 102,  128 

Maize,  Average  Composition  of 89,94,98,89 

Magnesia  and  Potash  Sulphate,  Average  Composition  of 8(V 

Malt  Sprouts,  Average  Composition  of 91,  94, 100,  104 

Mangold,  Average  Composition  of 89,  98,  94,  108 

Manuro,  Analysisof 80,  82 

Materials  Used  by  Station  in  Field  Experiments,  Analysis  of 71 

Meadow  Grass,  Fertilizing  Value  of 102 

Hay,  Average  Composition  of 89,98,  108 

Meals  and  Flours,  Average  Compositiou  of  Various 90,  99,  108 

Method  of  Determining  Availability  of  Nitrogen  in  Fertilizers 51 

"  *'  Digestibititv  of  Fodders 9» 

•*    Sampling  Fertilizers 25^ 

*'        Used  in  Analysis 82 

Michigan  Carbon  Works 24,  40 

Middlings,  Analysis  of 90,  91,99100,  104,  188 

Milch  Cows,  Amount  of  Nutrients  required  by 106 

Milk  Production,  Rations  for 117 

*'     Sampling 141 

Miller,  M.  H.,  Experiments  by 74 

Millet,  Analyses  of / 89,  98, 102,   108, 104 

Miscellaneous  Fertilizing  Materials,  Analysis  of 61 

Moisture  in  Fodder  Analysis,  Meaning  of  the  Term 84 

Muck,  Composition  of 62,  80 

Muriate  of  Potash,  Analyses  of 68,  80 

Navassa  Guano,  Average  Composition  of ...  79 

Night  Soil,  Average  Composition  of 80 

Nitrateof  Soda,  Average  Composition  of 79 

Nitrate,  Source  of 26 

Nitre  Salt  Cake,  Average  Composition  of 79 

Nitrogen,  Availability  in  Licensed  Fertilizers 60,  58,  54 

Nitrogen,  Explanation  of  Term 25 

Nitrogen  Free  Extract  in  Animal  Economy,  Use  of 86 

Meaning  of  Term 85 

**        Organic,  Explanation  of  Term 25 

**        Sourceof a6> 

Nitrogenous  Materials,  Average  Compostition  of 79 

Nitrogenous  and  Phosphatic  Materials,  Average  Composition  of BO 

Non- Nitrogenous  Extract  Matter,  Meaning  of  Term 85 

Number  of  Samples  of  Fertilizers  Drawn  and  Analyzed  in  1887 25 

Nutrients  required  per  day  by  Animals,  Amount  of 105 

Nutritive  Ratio,  Explanation  of  Term 95 

*'      of  a  Feed,  Determination  of 109 

'  *  "     Theoretical,  applied  to  Vermont  Crops 115 

Oat  Hay,  Analysis  of 89,  98,102,  108,128 

*•    Meal,  Average  Composition  of 90,99 

•*    Straw,  Average  Composition  of 89.94,98,108 
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Oats  and  Ck>ni,  Fertilizing  Value  of 108 

"    Average  GompoBitlon  of 89,  94,  ^i  108 

"  Com  and  Cob,  Analgia  of  Mixture  of 182 

Ober,  Q.  N.,  Experiments  by 74 

Officers  of  the  Station 4 

Onion,  Average  Composition  of 89,  99 

Orchard  Grass,  Average  Composition  of 88,  89,  97, 98,  108 

Orchilla  Quano,  Average  Compositon  of 79 

Orient  Complete  Manure 24.  44,  45,  49,  54 

Orient  Onano  Manufacturing  Co 24,44 

Original  Coe  Superphosphate,  Bradley's 28,  24 

Oxen,   Ration  for 106,  120 

Pacific  Quano,  Soluble 24,84,85,  48,58 

Pea  Meal,  Average  Composition  of 90,  99,  104 

Peas,  FertUiziDg  Value  of 108 

Peat,  Average  Composition  of.. 80 

Perldns,  Geo.  I.,  Experiments  by 74 

Phosphates,  Undissolved,  Use  of 05 

Phosphatic  Materials,  Average  Composition  of 79,  80 

Phoephoral,  Average  Composition  of 79 

Phosphoric  Acid  as  Fertilizer,  General  Purposes  of 65 

"    digested  from  Bone  Meal 88 

"  "    Explanation  of  three  forms  of 26 

Pierce,  D.  R.,  Expenments  bv 74 

Pine  Island,  Phosphate 24,44,  45,  49,  64 

Pitkin,  S.  W.,  Experiments  by 74 

Plain  Superpliosphate,  Analysis  of 71,  79 

Plots  for  Fertilizer  Field  Experiments,  Plan  of 67 

Pomace,  Apple,  Average  Composition  of 88,  89,  97,  98,  104 

*'        Castor,  Average  Composition  of 80 

Pork  Scraps,  Composition  of 91,  100 

Porter,  B.  H.,  Experiments  in  Bone  Meal  Feeding  by 81 

Potash,  Explanation  of  Term 27 

"      Salts,  Average  Composition  of 68,80 

Potatoes,  Average  Composition  of 90.  94,  99,  108 

Prickly  Comfrey,  Average  Composition  of 88 

Protein  in  Animal  Economy,  Use  of 86 

"      Meaning  of  Term 85 

Pumpkin,  Composition  of 90,  99 

Queen  City  Soap  Works 68,64 

Quinnipiac  Company 24,  42,  44 

Phosphate » 24,  48,  48,49,54 

Pine  Island  Phosphate 24,  44,  45,  49,  54 

Potato  Manure ^ 24,42,48,  49,  54 

Rations,  Compounding  of 110,  112 

for  Dairy  Cows 117 

for  Horses 120 

for  Jersey  Cows 118,119 

•*        for  Oxen 120 

Raw  Materials  for  Fertilizer  Manufacture 28 

Records  of  Field  Experiments  with  Fertilizers,  Blank  for 69.  70 

Red  Clover,  Average  Composition  of 88,  94,  97,102 

Red  Top  and  Timothy  Hay,  Average  Composition  of 88,  94,  97,  102 

Red  Top  Hay,  Average  Composition  of 89,  98,  103 

Report  of  the  Director 9 

Reverted  Phosphoric  Acid,  Explanation  of  term 26 

Robertson,  A.  R.,  Winooski,  Vt.,  Bone  Meal  from 59 

Rock,  South  Carolina,  Analysis  of 71,  79 

Rowen,  Composition  of 88,  97,  124 

Rutabagas,  Composition  of 90,  99 

Rye,  Average  Composition  of 90,  99,  108 
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Bye  Bran,  Average  Composition  of 91,04,100,104 

••   Flour,  Average  Composition  of 90,  99.  104 

* '  Fodder,  Average  Composition  of .' 88,  94,  97,  102 

•*  Hay  (winter  rye)  Composition  of 89,  98 

"   Middlings,  Composition  of 91,  100.  104 

Salt  Marsh  Hay,  Average  Composition  of , 89,  98 

Saltpetre  Waste  from  Gunpowder  Works,  Average  Composition  of....      79,  80 

Samples  of  Fertilizers  Drawn  and  Analyzed  in  1^,  Number  of 25 

Sampling  Fertilizers,  Method  of 25 

of  Milk 141 

Schedule  of  Trade  Values 80 

Sea  Fowl  Guano,  Bradley's  B.  D 28,  84,  85,  48,  53 

Seeding  Down  Fertilizer,  Cumberland 24,  46,  47,  49.  54,  71 

"      Stockbridge  Manure  for 56 

Seradella  Hay,  Analysis  of 89,  94,  98,  102,  103,  127 

Shattuck,  S.  N.,  Experiments  by 74 

Sheep,  Amount  of  Nutrient  required  by 106,  107,  108 

Shorts,  Wheat,  Average  Composition  of 91,  100 

Slag,  Phosphatic,  Average  Composition  of 79 

Smith,  T.  B.,  fixperimeots  by 74 

Soluble  Pacific  Guano 24,  34,  85,  48,  58 

"      Phosphoric  Acid,  Explanation  of  term 26 

Sorghum,  Average  Composition  of 88,  94,  97,  102,  103 

Sorghum  Bagasse,  Average  Composition  of -. 91,  100 

South  Carolina  Rock.  Analysis  of 71,  79 

Southworth,  La  Roy,  Experiments  by 74 

Squash,  Average  Composition  of 90,  99 

Stable  Manure,  (mixed)  Average  Composition  of 80 

Standard  Fertilizer 24,  36,  37,  48,  53 

Co., 24,  36 

Guano 24,  36,  87,  48,  58 

Standards,  Feeding 105 

Starch  Feed,  Average  Composition  of 91,  100 

Station  Announcement 5 

Building 9 

Experiments  with  Cow  Pea 78 

"        Law,  State 16 

"     United  Sta'es 19 

**        Officers 2 

"        Valuations  of  Fertilizers 28 

Stebbins,  C.  G.,  St.  Johnsbnry,  Vt.,  Bone  Meal  from 59 

Stevens,  A.  M.,  Experiments  by 74 

"      D.  W.,  Experiments  by 74 

Stockbridge  Manures 23,  38,  39,  48,  58,  56 

Sulphate  of  Ammonia,  Average  Composition  of 79 

**       of  Potash,  Average  Composition  of 80 

Superphosphates,  Average  Composition  in  Vermont  in  1887 80 

Trade  Values  of 81 

Sweet  Potatoes,  Average  Composition  of 90,99 

Swine,  Amount  of  Nutrients  required  by 106,  107,  108 

Table  of  Analyses  of  Samples  of  Ashes 61 

"  ••  *'  Bone  Meal 60 

Muck 62 

*'        of  Availability  of  Nitrogen  in  Licensed  Fertilizers 53,  54 

"        of  Average  Composition  of  Fertilizing  Materials 79 

Licensed  Fertilizers 48,49 

"        of  Composition  of  Fodders 88 

•*        of  Contents 7 

of  Digestibility  of  Feeding  Stuffs 94 

of  Digestible  Portions  of  Fodders 97 

of  Prices  used  in  calculating  the  value  of  bone  meal 58 
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Tabulated  Reflults  of  Station  Experimenta  witli  Cow  Pea 74 

Tankage,  Analysis  of , 64,  80 

Tanner,  Geo.  F.,  Experiments  by 74 

Tarbell,  H.  R.,  Experiments  bj 74 

Telephone  Connections  of  Station 6 

Teosinte,  Analysis  of 129,  180 

Thonuis  Slag,  Average  Composition  of 79 

Tilley,  S.  H.,  Experiments  by 74 

Timothy  Hay.  Analysis  of 89,  98,  108,  123 

Tobacco  Stalks,  Average  Composition  of 80 

Tomatoes,  Composition  of 90,  99 

Tomlinson,  F.  S.,  Experiments  by 74 

Trade  Values  of  Fertilizing  Ingredients 30 

"  •*     of  Superphosphates 81 

Tucker.  J.  A 24.  40 

Tucker's  Bay  State  Superphosphate  of  Lime 24,  40,  41,  48,  58 

Turnips,  Average  Composition  of 90,  94,  99,  108 

United  States  ^periment  Station  Law 19 

Vail.  H.  W.,  Experiments  by 74 

Valley  Mill  Co.,  Bone  Meal  from 59 

Valuation  of  Bone  Meal 58 

of  Fertilizers 28 

of  Fodders  as  Fertilizers 101 

of  Muck  Samples 62 

Values  of  Fertilizers.  Estimated 28 

Vegetables.  Fruits,  Grains,  Av'ge  Compositions  of  Various 89,  94,  98.  108 

Vermont  Fertilizer  Law 12 

Vermont  Experiment  Station  Law 16 

Vetch  and  Oats,  Fertilizing  Value  of 102 

Vetches,  green.  Fertilizing  Value  of 102 

Vetch  Hay,  Average  Composition  of 89,  94,  98,  108,  127,  128 

Water  Analyses « 189 

Wells  &  Richardson  Co 68,  71 

West  Randblph  Water  Supply,  Analyses  of  Waters  from 189 

Wheat,  Average  Composition  of 90,  99,  104 

Bran,  Analysis  of 91,  94.  100,104,184,  187 

Chaff,  Fertilizing  Value  of 108 

Flour,  Average  Composition  of 90,  99,  104 

"      Middlings,  Average  Composition  of 91,100,104 

"       Shorts,  Average  Composition  of 91,  100 

*'      Straw,  Average  Composition  of 89.  94,  98.  108 

Williams  .&  Clark  Co 24.  42,  55,  59 

Williams  &  Clark  Co.,  Potato  Fertilizer 24,  42,  48,  49,  54 

Wood  Ashes,  Average  Composition  of 80 

Wool  Waste,  Average  Composition  of 79 
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FINANCIAL  STATEMENT. 


-:o:- 


Appropriated  by  State 87,000  00 

Farm $2,500  00 

Repairs  on  Station  Building 1,179  00 

Repairs  at  Farm 324  39 

Salaries 928  52 

Apparatus 784  00 

Chemicals 327  31     . 

Field  Experiments  on  outside  farms 191  91 

Water,  Gas  and  Fuel 140  56 

Printing,  Stationery  and  Books. .  •  •  • .  113  23 

Labor  at  Station .*  170  50 

Miscellaneous • 340  58 

67,000  00 

Note. — ^The  foregoing  report  coyers  the  work  done  by  the  Sta- 
tion up  to  March  1,  1888,  but  a  long  series  of  vexatious  and  unne- 
cessary delays  on  the  part  of  the  printer  has  made  the  issue  of  the 
report  from  the  press  so  late  that  it  is  possible  now  to  include  a 
complete  financial  statement. 


STATE  OF  VERMONT. 


SECOND  ANNUAL  REPORT 


— OP  THE— 
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buhlinoton  : 

The  Fr^  Press  Association. 

1889. 


THE 


Vermont  State  Agpicultural  Experiment  Station. 


BOARD  OF  CONTROL. 

Pres.  M.  H.  BUCKIIAM,  Ex'OfficiOy  Burlington. 
Hon.  E.  J.  ORMSBEE,  Brandon. 
Hon.  CROSBY  MILLER,  Pomfret. 


OFFICERS  OF  THE  BOARD. 

M.  H.  BUCKIIAM,  Chaii-man. 

E.  J.  ORMSBEE,  Secretary. 

H.  O.  WHEELER,  Treasurer. 


OFFICERS  OF  THE  STATION. 

W.  W.  COOKE Director. 

G.  H.  PERKINS _ Entoiaologist. 

C.  W.  MINOTT Horticulturist. 

J.   L.    HILLS - Chemist. 

B.  O.  W HITE Asst.  Chemist. 

N.  E.  WILSON --- *A88t.  Chemist. 

FRANK  L.  B  ARRO  W  S Farmer. 

JESSIE  M.  LAWRENCE Stenographer. 

^Special  Work  in  Dairying. 


ANNOUNCEMENT. 


:o:- 


The  Vermont  State  Agricultural  Experiment  Station  was  es- 
tablished in  accordance  with   an  Act  of  the  General  Assembly 
approved   Nov.    24th,   1886,   for   the   purpose  of  promoting  agri 
culture  by  scientific  in\  estigation  and  experiment. 

The  Station  is  prepared  to  analyze  and  test  fertilizers,  cattle 
foods,  seeds,  soils,  milk  and  other  agricultural  materials  and  pro- 
ducts, to  identify  grasses,  weeds  and  useful  or  injurious  insects,  and 
to  give  information  on  various  subjects  of  agricultural  science  for 
the  use  and  advantage  of  the  citizens  of  Vermont. 

All  chemical  analyses,  seed  investigations,  etc.,  proper  to  an 
experiment  station,  that  can  be  used  for  the  public  benefit,  will  be 
made  without  charge.  The  Station  will  undertake  no  work  the 
results  of  which  are  not  at  its  disposal  to  use  or  publish  if  deemed 
advisable  for  the  public  good.  The  results  of  each  analysis  or  ex- 
amination will  be  promptly  communicated  to  the  party  sending  the 
sample.  Those  that  are  of  general  interest  will  be  published  in 
bulletins,  copies  of  which  will  be  sent  to  each  post-office  in  the 
State.  The  work  of  the  year  will  be  summed  up  in  the  annual  re- 
port of  the  Station. 

It  is  the  wish  cf  the  Board  of  Control  to  make  the  Station  as 
widely  useful  as  its  resources  will  admit.  Every  Vermont  citizen 
who  is  concerned  in  agriculture,  whether  farmer,  manufacturer  or 
dealer,  has  the  right  to  apply  to  the  Station  for  any  assistance 
that  comes  within  its  province  to  render,  and  the  Station  will  re- 
spond to  all  applications  as  far  as  lies  in  its  power.  All  communi- 
cations on  agricultural  and  horticultural  topics  will  be  fairly 
considered  and  as  far  as  possible  promptly  answered.  Any  one 
desiring  to  send  samples  or  specimens  for  examination  should 
first  write  to  the  Experiment  Station  and  get  blanks  and  directions 
for  taking  samples. 

Parcels  by  express,  to  receive  attention,  should  be  prepaid. 


Vermont  Stale  Agricultural  Experiment  Station, 


BOARD  OF  CONTROL. 

Pres.  M.  H.  BUCKHAM,  Ex'Offido,  Burlington. 
Hon.  E.  J.  ORMSBEE,  Brandon. 
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M.  II.  BUCKHAM,  Chainnan. 

E.  J.  ORMSBEE,  Secretary. 

H.  O.  WHEELER,  Treasurer. 
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ANNOUNCEMENT. 


:o:- 


The  Vermont  State  Agricultural  Experiment  Station  was  es- 
tablished in  accordance  with  an  Act  of  the  General  Assembly 
approved  Nov.  24th,  188G,  for  the  purpose  of  promoting  agri- 
culture by  scientific  in%  estigation  and  experiment. 

The  Station  is  prepared  to  analyze  and  test  fertilizers,  cattle 
foods,  seeds,  soils,  milk  and  other  agricultural  materials  and  pro- 
ducts, to  identify  grasses,  weeds  and  useful  or  injurious  insects,  and 
to  give  information  on  various  subjects  of  agricultural  science  for 
the  use  and  advantage  of  the  citizens  of  Vermont. 

All  chemical  analyses,  seed  investigations,  etc.,  proper  to  an 
experiment  station,  that  can  be  used  for  the  public  benefit,  will  be 
made  without  charge.  The  Station  will  undertake  no  work  the 
results  of  which  are  not  at  its  disposal  to  use  or  publish  if  deemed 
advisable  for  the  public  good.  The  results  of  each  analysis  or  ex- 
amination will  be  promptly  communicated  to  the  party  sending  the 
sample.  Those  that  are  of  general  interest  will  be  published  in 
bulletins,  copies  of  which  will  be  sent  to  each  post-office  in  the 
State.  The  work  of  the  year  will  be  summed  up  in  the  annual  re- 
port of  the  Station. 

It  is  the  wish  cf  the  Board  of  Control  to  make  the  Station  as 
widely  useful  as  its  resources  will  admit.  Every  Vermont  citizen 
who  is  concerned  in  agriculture,  whether  farmer,  manufacturer  or 
dealer,  has  the  right  to  apply  to  the  Station  for  any  assistance 
that  comes  within  its  province  to  render,  and  the  Station  will  re- 
spond to  all  applications  as  far  as  lies  in  its  power.  All  communi- 
cations on  agricultural  and  horticultural  topics  will  be  fairly 
considered  and  as  far  as  possible  promptly  answered.  Any  one 
desiring  to  send  samples  or  specimens  for  examination  should 
first  write  to  the  Experiment  Station  and  get  blanks  and  directions 
for  taking  samples. 

Parcels  by  express,  to  receive  attention,  should  be  prepaid. 


()  ANNOUNOEMEKT. 

The  Station  offices  and  laboratory  are  in  the  Station  Building, 
corner  of  Mam  bt.  and  University  Place.  The  Station  farm  is  in 
South  Burliogton.  The  Station  has  telephone  connection  and  may 
be  spoken  from  the  Central  Telephone  Office  and  any  Hotel  in  Bur- 
lington, and  from  the  Telephone  Stations  at  Essex  Junction, 
Georgia,  Milton,  St.  Albans,  Williston,  Winooski  and  Montpelier. 

W.  W.  COOKE,  Director, 

Burlington,  Yt. 

fi^* Address  all  communications,  not  to  any  individual  officer, 
but  to  the  Agricultural  Experiment  Station,  Burlington,  Vt. 
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FINANCIAL   REPORT 


The  State  Agricultural  Experiment  Statioq 

OF  VERMONT, 

In  Account  with  the  United  States. 

Dfi. 

To  appropriation $15,000  00 

Cb. 

By  Salaries $2307  96 

"  LalK)r 1498  11 

"  Buildings 2999  26 

"  Water,  gas,  fuel  and  telephone 57103  « 

*•  Library 677  64 

••  Apparatus 1281  27 

•*  Chemicals 227  68 

"  Horticultural  supplies 694  70 

"  Vehicles  and  team  equipments 435  49 

**  Tools  and  farm  implements 784  20 

'*  Stationery,  postage  and  telegrams 253  30 

"  Printing 875  91 

"  Live  stock 1066  41 

**  Trayelling  expenses 344  83 

"  Furniture 206  21 

*•  Fencing  and  drainage 633  63 

"  Freight,  cartsge  and  express 175  46 

"  Supplies 431  41 

"  Lacidentals 96  00 

$15,000  00 

We,  the  undersigned,  duly  appointed  auditors  for  the  corporation,  hereby 
certify  that  we  have  examined  the  books  and  accounts  of  the  Experiment 
Station  of  the  Uniyersity  of  Vermont  and  State  Agricultural  College,  for  the 
fiscal  year  ending  June  30,  1888 ;  that  we  have  found  the  same  well  kept  and 
correctly  classified  as  above,  and  that  the  receipts  for  the  time  named  are 
shown  to  have  been  $15,000.00,  and  the  corresponding  disbursements 
$15,000.00,  for  all  of  which  proper  vouchers  are  on  file,  and  have  been  by  us 
examined  and  found  correct.  M.  H.  BUCKHAM, 

CROSBY  MILLER, 
Auditing  Oomfnittee  of  the  Board  of  Trustees. 


I  hereby  certify  that  the  foregoing  statement  of  account,  to  which  this  is 
attached,  is  a  true  statement  from  the  books  of  account  of  the  institution 
named.       /^Jk^  HENRY  O.  WHEELER, 

{sEAi.}  Treaewrer. 

We,  the  undersigned,  do  hereby  certify  that  the  above  is  the  signature  of 
H.  O.  Wheeler,  treasurer  of  the  IMverslty  of  Vermont  and  State  Agricultural 
College,  and  that  the  above  is  the  seal  of  said  institution. 

W.  W.  COOKE. 
G.  G.  BENEDICT,  Director  Kxperiment  StaUon. 

See.  U.  F.  if.  State  AgrieuUwral  College. 
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HISTORICAL. 

As  this  Report  will  probably  fall  into  the  bands  of  many  who 
have  not  seen  the  previous  bulletins  and  reports  of  the  Experiment 
Station,  it  seems  to  be  a  fitting  time  and  place  in  which  to  give  a 
short  sketch  of  the  past  history  of  the  Experiment  Station,  and  a 
statement  of  its  present  condition  and  work 

The  Experiment  Station  owes  its  existence  to  an  act  passed  by 
the  Legislature  in  the  fall  of  1886,  in  which  it  says,  ''there  is  hereby 
established  a  State  Agricultural  Experiment  Station,  in  connection 
with,  and  under  the  control  of  the  University  of  Vermont  and  State 
Agricultural  College/'  That  Legislature  made  a  grant  of  $3500  a 
year  for  carrying  on  the  work  of  the  Station,  and  it  was  conducted 
for  a  little  over  a  year  on  this  appropriation.  In  the  spring  of  1888 
the  United  States  passed  an  act  appropriating  $15,000  to  each  State 
for  establishing  ij^xperiment  Stations  in  connection  with  the  Agri- 
cultural Colleges  already  in  existence.  The  United  States  act 
required  the  acceptance  of  the  grant  by  the  Legislature  of  each 
State,  and  it  was  left  to  each  Legislature  to  determine  where  the 
money  should  be  put  in  its  own  State.  The  Legislature  of  Vermont 
at  its  session  in  the  fall  of  1888  accepted  the  grant  and  placed  it  in 
the  hands  of  the  University  of  Vermont  and  State  Agricultural 
College  to  be  used  for  the  purpose  of  conducting  an  Experiment 
Station. 

LOCATION   AND   EQUIFlflENT. 

The  Station  is  located  at  Burlington,  in  connection  with  the 
University.  The  ofiice  and  laboratory  are  in  a  large  three 
story  brick  building  given  by  the  University  free  of  charge,  to  the 
Station  for  its  work.  This  building  is  not  only  well  suited  to  the 
present  uses  and  needs  of  the  Station,  but  is  large  enough  for  any 
probable  future  growth.  The  laboratory  is  well  supplied  with  all 
the  apparatus  and  chemicals  necessary  for  doing  work  in  agricul- 
tural analysis,  being  especially  well  fitted  for  the  accurate  and 
exact  analysis  of  milk  and  its  various  products. 
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Besides  the  large  library  of  the  Uniyersity,  to  which  the  officers 
and  employes  of  the  Station  have  free  access,  the  Station  has  a 
library  of  its  own,  devoted  more  particularly  to  its  own  line  of  work, 
and  located  in  the  Station  building. 

In  the  same  building  is  also  a  lecture  room,  with  a  seating  capac- 
ity for  over  two  hundred,  and  used  for  the  course  of  lectures  to 
farmers,  given  at  the  Station  each  winter,  under  the  direction  of 
the  Faculty  of  the  University. 

The  farm  of  the  Experiment  Station  is  situated  in  South  Bur- 
lington, about  three  and  one-half  miles  from  the  Experiment  Station 
building.  It  consists  of  one  hundred  and  four  acres,  principally 
clay  soil,  and  contains  also  several  acres  of  gravelly  clay,  a 
few  acres  of  clay  loam,  and  a  pasture  of  some  twenty-five  acres  in 
extent,  of  which  two  or  three  acres  are  rocky,  and  the  rest  in  good 
grass,  with  a  few  trees  and  occasional  stones  scattered  over  it.  There 
were  on  the  place  when  bought,  an  apple  orchard,  and  quite  a 
variety  of  fruits,  both  large  and  small.  The  barn  is  forty  by  sixty 
feet  and  fifty  feet  high,  three  stories  and  a  large  cellar,  into  all  of 
which  you  can  drive,  so  that  the  work  is  all  downward.  There  is  a 
fair  sized  farm  house  in  good  repair,  a  tool  house,  an  ice  house,  and 
a  small  dairy  room  very  much  inadequate  to  the  needs  of  the  work. 
The  most  pressing  needs  on  the  farm  at  present  are  a  new  dairy 
house  and  a  green-house.  The  farm  is  well  supplied  with  tools 
and  machinery  of  modem  pattern.  It  has  both  the  cold,  deep  set- 
idng  and  the  separator  for  handling  milk. 

The  stock  consists  at  present  of  three  horses,  eleven  pigs,  three 
calves,  and  twelve  cows.  The  idea  in  mind  when  this  dairy  was 
collected,  was  to  obtain  a  herd  of  cows,  that  should  be  high  grades 
representing  several  different  breeds,  obtained  at  a  moderate  price 
and  capable  of  yielding  considerably  more  than  a  moderate  product 
of  milk  and  butter.  The  breeds  represented,  are  the  Jersey,  Ayr- 
shire, Guernsey  and  Durham.  The  average  cost  was  $45,  and  the 
average  butter  product  per  cow  per  year,  for  this  first  year  will  be 
not  far  from  250  pounds. 

The  pigs  are  of  the  two  breeds  Yorkshire  and  Berkshire.  The 
Station  is  also  indebted  to  Mr.  L.  S.  Drew  of  Burlington  for  a 
present  of  a  pure  Yorkshire  breeding  sow,  one  of  the  finest  animals 
that  he  had  in  his  whole  large  herd,  that  has  taken  so  many  pre- 
miums at  the  County  and  State  fairs.    The  same  gentleman  has  also 
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placed  at  the  disposal  of  the  Station,  free  of  oharge,  the  finest 
registered  Ayrshire  cow  that  he  has  in  his  herd,  to  be  tested  in  com- 
parison  with  the  high  grade  animals  already  at  the  Station  farm. 

OBOANIZATION. 

The  Station  is  governed  by  a  Board  of  Control,  consisting  of 
three  members,  one  the  President  of  the  Uniyersity,  and  the  other 
two  chosen  annually  by  the  Board  of  Trustees  of  the  University 
from  their  own  number.  This  Board  of  Control  in  accordance  with 
the  provisions  of  the  State  law  establishing  the  Station  has  entire 
charge  of  the  work,  appoints  the  officers  and  audits  the  accounts. 
The  officers  of  the  Station  at  present  include,  a  director,  entomolo- 
gist, horticulturalist,  chemist,  assistant  chemist,  superintendent  of 
dairyings  farmer,  and  stenographer. 

LDnSS   OF  WORK. 

Vermont  is  nothing  at  the  present  time  if  not  a  dairy  State.  It 
has  therefore  seemed  advisable  to  make  the  dairy  the  most  impor- 
tant part  of  the  work  at  the  Station,  taking  this  subject  in  its 
broadest  sense,  as  including  the  handling  of  milk,  its  manufacture 
into  butter,  the  utilization  of  its  waste  products,  the  feeding  of  the 
animals,  and  the  production  on  the  farm  of  the  fodders  employed. 
Other  work  has  been  carried  on  in  the  Une  of  horticulture,  ento- 
mology, sampling  and  analyzing  of  fertilizers  as  required  by  the 
State  fertilizer  law,  and  a  large  amount  of  general  laboratory  work. 
At  the  outset  the  Station  announced  that  all  communications  on 
agricultural  and  horticultural  topics  would  be  fully  considered,  and 
as  far  as  possible  promptly  answered ;  that  is,  the  Station  desired 
to  act  as  a  bureau  of  information  for  the  benefit  of  the  farmers,  and 
it  is  very  glad  to  be  able  to  say  that  they  have  availed  themselves 
of  its  services,  a  large  number  of  questions  have  been  asked  and  a 
great  deal  of  time  spent  in  answering  them. 

FTJBIJOATIONS. 

The  publications  of  the  Station  are  of  two  «3lasses,  occasional 
bulletins  and  annual  reports.  Since  March  1st,  1888,  the  Station 
has  issued  the  f oUowing  publications :    Bulletin  No.  7,  Meeting  of 
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AgrioulturistB  with  reference  to  the  Hatch  Act;  Bulletin  No.  8, 
Analysis  of  Fertilizers ;  Bulletin  No.  9,  Smut  in  Oats,  Insecticides, 
and  Fertilizer  Analyses ;  Bulletin  No.  10,  New  Organization ;  Bul- 
letin No.  11,  Co-operation  in  the  Study  of  Insects,  Tent  Caterpil- 
lars ;  Bulletin  No.  12,  Insecticides,  Seed  Tests,  Miscellaneous  Analy- 
ses ;  Bulletin  No.  13,  Methods  of  Cutting  and  Planting  Potatoes, 
Fertilizer  Analyses ;  an  annual  report,  embracing  the  work  of  the 
Experiment  Station  from  its  origin  to  March  1st,  1888.  These 
bulletins  and  reports  are  issued  in  large  editions,  and  sent  free  of 
charge  to  each  one  requesting  them,  both  within  and  without  the 
State.  The  names  of  those  who  apply  are  put  upon  a  permanent 
mailing  list,  and  they  receive  the  future  reports  and  bulletins  with- 
out having  to  make  a  separate  application  for  each.  The  present 
report  covers  the  work  done  by  the  Station  from  the  first  of  March, 
1888,  to  the  end  of  December  of  that  year,  and  the  financial  report 
covers  the  fiscal  year,  from  July  Ist,  1887,  to  June  30th,  1888. 
The  future  annual  reports  will  cover  the  same  fiscal  year,  and  will 
contain  a  record  of  the  operations  of  the  Station  from  the  first  of 
January  to  the  end  of  December. 

mSTORT   OF   THE   SUMMEB^S   WORK. 

It  was  not  until  the  second  week  in  May  that  a  farm  was  se- 
cured, and  then  nearly  two  weeks  were  occupied  in  making  the 
change  from  the  old  owners  to  the  new  ones.  In  addition  to  this, 
as  we  bought  nothing  but  the  buildings  with  the  farm,  all  the 
stock,  implements,  and  tools  had  to  be  selected,  purchased  and 
brought  on  to  the  place  before  active  work  could  begin.  Many 
changes  were  also  required  in  both  the  house  and  the  barn  before 
they  were  suitable  for  use  in  experimentation.  A  double  silo  was 
built  and  a  system  of  water  works  which,  by  means  of  a  wind  mil] 
and  tank,  supply  both  the  house  and  the  barn. 

We  found  the  soil  of  the  farm  pretty  well  run  down,  and  greatly 
In  need  of  plowing,  fertihzing,  and  draining.  About  thirty  acres 
were  put  under  the  plow,  and  planted  to  corn,  potatoes,  oats,  rye, 
barley,  hungarian,  and  a  large  variety  of  forage  crops,  vegetables 
and  fruits.  The  crops  grew  fairly  well  through  the  summer,  but 
were  injured,  and  in  some  cases  entirely  ruined  by  the  excessively 
wet  weather,  and  early  frosts  of  the  fall.    The  same  circumstances 
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seriously  affected  crops  all  over  the  State,  but  ours  were  especially 
injured  because  we  had  gone  upon  the  farm  and  gotten  in  our  crops 
so  late  in  the  season. 

EXPERIICENTAL  WOBE. 

We  will  take  up  now  the  various  lines  of  work  that  have  been 
conducted  at  the  Station  the  past  season,  and  give  a  short  synopsis 
of  the  work  done  and  the  results  obtained  in  each  of  the  more  im- 
portant lines  of  investigation. 

FRUITS. 

The  most  important  line  of  investigation  with  respect  to  fruit  in 
this  State,  is  to  find  varieties  that  will  withstand  the  severity  of  our 
winters,  produce  fruit  of  good  quality,  and  ripen  it  before  cold 
weather.  The  most  hopeful  field  for  trial  seems  to  lie  in  the  Rus- 
sian fruits,  which  endure  in  their  native  country  much  severer 
weather  than  we  experience  here.  In  accordance  with  this  plan, 
the  Station  secured  and  set  out  many  of  the  most  promising  Rus- 
sian fruits,  and  some  of  the  long  known  standard  varieties  with 
them  for  comparison.  Of  fruit  trees,  two  of  each  kind  were  plant- 
ed; grapes,  two  of  a  kind ;  bush  fruits,  ten  of  a  kind,  and  strawber- 
ries, fifty  of  each  kind.  The  following  number  of  varieties  of  each 
kind  of  fruits  has  been  planted : 

30  apples,  16  pears,  16  plums,  16  cherries,  50  grapes,  15  currants, 
7  gooseberries,  12  blackberries,  31  raspberries,  2  dewberries,  54 
strawberries. 

As  the  principal  idea  was  the  testing  of  hardiness  of  these  varie- . 
ties,  one-half  of  most  of  the  kinds  has  been  covered  or  protected 
for  the  winter  and  the  other  half  left  exposed.  The  old  orchard  on 
the  place  has  been  plowed,  pruned  and  used  the  past  season  for 
experimenting,  by  spraying  with  several  different  kinds  of  poison- 
ous solutions. 

VEQETABLES. 

The  work  in  this  line  has  been  confined  to  the  testing  of  different 
varieties,  as  to  their  earliness,  hardiness,  productiveness,  and  the 
quality  of  the  product.     It  would  require  too  much  space  to  give 
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here  all  the  notes  on  these  varieties.     The  following  number  of  ya- 
lieties  of  each  kind  were  tested : 

20  beans,  5  beets,  30  com,  1]  cucumbers,  9  muskmelon,  4  pars- 
nip, 10  peas,  80  potatoes,  7  pumpkin,  14  squash,  8  watermelon,  30 
grasses,  10  forage  crops. 

FORAGE  CROPS. 

As  the  pastures  of  Vermont  grow  poorer  and  the  mid-summer 
drouths  are  more  severely  felt,  the  need  of  forage  crops  becomes 
more  and  more  pronounced.  Some  crop  which  shall  produce,  with 
a  small  amount  of  hand-labor,  a  large  amount  of  fodder  during 
mid-summer  and  early  fall  has  become  an  urgent  necessity,  and  the 
Station  has  grown  quite  a  number  of  different  plants,  which  gave 
more  or  less  promise  of  yielding  the  desired  result.  Among  them 
may  be  mentioned,  Brazilian  flour  com,  barley,  teosinte,  dhoura, 
vetches,  Hungarian,  English  perennial  rye,  prickly  comfrey,  Jap- 
anese buckwheat,  alfalfa,  and  many  varieties  of  ensilage  corn. 
Of  these,  the  most  promising  are  barley,  Japanese  buckwheat, 
some  of  the  ensilage  corns,  and  prickly  comfrey.  Alfalfa  was 
tried  on  over  thirty  farms  throughout  the  State,  and  although  it 
did  well  the  first  summer  and  was  looking  finely  when  the  snow 
came,  in  most  cases  it  winter  killed,  and  the  almost  unanimous 
opinion  of  those  who  tried  it  was,  that  it  is  not  adapted  to  our 
climate.  Some  of  the  ensilage  corns  yielded  wonderful  returns. 
The  ^'red  cob"  produced  at  the  rate  of  thirty  tons  to  the  acre 
with  perfect  ears  a  foot  long.  Analysis  shows  that  in  case  of  sev- 
eral of  these  large  corns  they  not  only  produced  an  immense 
weight,  but  that  weight  contained  a  large  amount  of  good  feeding 
material.  Judging  from  the  results  of  this  season's  work,  prickly 
comfrey  is  worthy  of  an  extended  trial.  It  is  grown  from  roots, 
cut  into  several  pieces  and  set  out  in  hills,  the  weeds  being  kept 
down  by  cultivating  between  the  rows  with  the  horse-hoe.  The 
plant  produces  large,  broad  leaves,  very  much  resembling  tobacco 
leaves,  which  attain  their  fall  size  in  four  or  five  weeks,  and  as  soon 
as  they  are  cut,  a  new  growth  starts  up  vigorously  in  their  place. 
The  roots  were  set  out  very  late  and  from  them  three  cuttings  were 
obtained  during  the  season,  averaging  at  the  rate  of  about  three 
tons  pei  acre  at  each  cutting.    We  expect  next  season  to  get  at 
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least  four,  and  probably  five  cuttings,  each  of  which  will  be  much 
heavier  than  any  cutting  this  year.  The  roots  are  perennial  and 
are  not  inclined  to  spread,  they  remain  in  the  original  hills  in 
which  they  were  planted.  It  has  been  claimed  that  stock  do  not 
Hke  prickly  comfrey.  Only  one  animal  out  of  our  herd  refused  to 
eat  it  on  the  first  trial,  and  that  one  learned  afterwards.  A  great 
objection  to  the  plant  is  the  labor  of  cutting,  as  it  has  to  be  done 
by  hand  each  hill  separately. 

MBTH0D8   OF  PLANTINa. 

Experiments  designed  to  find  out  proper  methods  of  planting, 
were  tried  with  both  com  and  potatoes.  With  com  the  experi- 
ments were  designed  to  test  the  different  ways  in  which  planting 
may  be  done  with  the  Eclipse  corn  planter.  The  rows  were  each 
three  feet  apart  and  the  com  was  planted  at  distances  in  the  row 
of  36,  24,  12  and  6  inches  apart  The  highest  yields  were  obtained 
from  the  36-inch  and  the  6-inch  planting.  The  gross  weight  of  the 
product  of  the  6-inch  was  more  than  that  from  the  36  inch,  but  the 
yield  of  ear  corn  at  the  greater  distance  apart  was  much  more  than 
that  from  the  less. 

Fourteen  different  ways  of  cutting  and  planting  potatoes  were 
tried,  the  results  of  which  were  printed  in  bulletin  No.  13  of  the 
Station,  from  which  it  appears  that  mulching  when  four  inches  high 
produced  a  considerably  larger  yield  than  any  other  method. 

TESTS   OF   FEBTILIZEIU9. 

The  question  of  the  use  of  insoluble  phosphates  in  the  place  of 
those  that  have  been  dissolved  by  sulphuric  acid  has  become  quite 
prominent.  During  the  past  summer  the  Station  made  extended 
experiments  in  the  use  of  these  insoluble  phosphates  on  com,  pota- 
toes and  grass.  The  experiment  with  com  was  tried  on  a  very 
light  sandy  soil  near  Essex  Junction,  and  the  same  repeated  on 
heavy  clayey  soil  at  the  University.  On  the  former  land  the  solu- 
ble phosphates  gave  much  better  returns  than  the  insoluble,  as 
would  naturally  be  expected,  since  the  sand  furnishes  but  little  of 
the  moisture  and  vegetable  acids  necessary  to  render  soluble  these 
phosphates.  On  the  heavy  moist  clay  ground,  the  insoluble  phos- 
— ^-'ies  gave  just  about  the  same  wQi^hl  of  crop  as  the  soluble,  but 
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it  was  noticed  that  the  proportion  of  grain  was  greater  and  the  com 
ripened  earlier,  where  the  soluble  phosphates  were  used. 

On  potatoes  almost  the  opposite  was  observed  and  the  best  re- 
sults were  obtained  by  using  an  insoluble  phosphate,  made  by  re- 
ducing to  a  very  fine  powder  the  slag  from  some  of  the  English 
iron  works. 

In  a  trial  at  the  farm,  in  very  carefully  constructed  boxes  the  soil 
of  which  had  been  made  as  nearly  uniform  as  possible,  it  was  found 
that  this  same  phosphate  slag  had  a  great  influence  on  the  growth 
of  the  com,  producing  nearly  if  not  quite  as  much  yield  per  dollar 
of  cost  as  the  soluble  forms,  and  undoubtedly  leaving  a  much 
larger  amount  of  phosphate  in  the  soil  for  the  use  of  future  crops. 

LABOBATOBT   WOBX. 

This  has  comprised  a  large  variety  of  work.  Under  the  State 
fertilizer  law,  the  station  was  required  to  sample  and  analyze  at 
least  three  samples  of  each  brand  of  fertilizer  licensed  for  sale  in 
this  State.  In  addition  to  this  the  Station  has  determined  the 
character  of  the  material  used  by  the  manufacturers  as  a  source  of 
nitrogen.  The  same  results  were  found  this  year  as  last,  namely, 
that  while  most  of  the  manufacturers  use  first  class  material,  there 
were  some  of  the  cheaper  grades  of  goods,  of  which  this  cannot  be 
Bud. 

There  has  also  been  an  improvement  in  the  general  quality  of 
the  fertilizers  the  past  year,  the  average  valuation  in  1887  being 
$28.23,  while  in  1888  it  is  129.90,  an  increase  of  $1.67  or  6  per 
cent.  During  the  year  the  ret&il  price  has  fallen  more  than  a  dollar 
a  ton,  the  average  selling  price  in  1887  being  $37.00  a  ton,  against 
$35.63  a  ton  in  1888.  The  farmer  has,  therefore,  made  a  total  gain 
of  $3.04  per  ton  or  10  per  cent. 

It  may  be  well  in  this  connection  to  review  the  changes  that  have 
taken  place  in  the  fertilizer  market  of  this  State,  since  the  Experi- 
ment Station  began  the  work  of  sampling  and  testing  fertilizers. 
In  1885,  the  average  valuation  of  the  fertilizers  sold  in  this  State,* 
using  the  same  prices  as  are  used  at  the  present  time  by  the 
Experiment  Station,  was  $27.03,  and  the  retail  price  $39.00  per  ton, 
while  in  1888,  the  third  year  of  the  work  of  the  Experiment  Station, 
the  valuation  is  $29.90,  and  the  retail  price  $35.63.     There  har 
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therefore,  been  a  rise  in  the  valuation  of  $2.87,  and  a  fall  in  the 
price  of  $3.37,  a  total  gain  to  the  farmer  of  $6.24,  which  is  21  per 
cent  of  the  valuation  of  1888.  If  we  take  the  fertilizer  business  of 
the  State,  at  the  low  figure  of  $100,000  per  year,  there  has  been 
then  a  saving  to  the  farmers  during  the  year  1888,  of  $21,000  in  the 
single  item  of  fertilizers.  There  can  be  little  doubt  that  the  work 
of  the  Station  in  making  the  tests  and  circulating  the  results  broad 
cast  over  the  State  has  been  a  powerful  factor  in  this  favorable 
result. 

In  connection  with  the  raising  of  various  fodders  at  the  farm  and 
the  feeding  of  them  to  our  stock,  the  Station  has  made  a  large 
number  of  chemical  analyses  of  these  fodders  to  determine  both 
their  actual  and  their  comparative  value,  and  to  see  how  this  value 
as  determined  by  analysis  agrees  with  the  value  which  has  been 
obtained  from  them  by  actual  feeding.  The  Station  has  also  under- 
taken an  extended  series  of  analyses  of  hay  from  different  parts  of 
the  State.  Each  person,  whose  butter  took  a  prize  at  the  exhibit 
of  the  Dairymen^s  Association  at  Montpelier  last  winter,  was  asked 
to  send  a  sample  to  the  Station  for  analysis  of  what  he  considered 
his  best  quality  of  hay.  These  analyses  are  not  yet  completed,  but 
it  is  hoped  that  from  them  we  shall  be  able  to  arrive  at  a  fairly 
accurate  knowledge  of  the  character  of  the  hay  of  Vermont. 

The  Station  has  analyzed  everything  that  has  been  sent  to  it  by 
various  parties  throughout  the  State,  the  analysis  of  which  seemed 
likely  to  be  of  benefit  to  those  sending  the  samples  and  to  the  peo- 
ple of  the  State  at  large  A  great  deal  of  time  in  the  laboratory  has 
been  spent  in  the  analyses  of 'milk,  and  its  various  products;  skim- 
milk,  butter-milk  and  butter.  During  all  feeding  trials  the  milk  of 
each  cow  is  analyzed  for  the  last  eight  days  of  each  feeding  period, 
and  the  skim-milk,  butter  milk  and  butter  from  the  same  also 
weighed  and  analyzed.  The  milk  of  each  cow,  whether  under  ex- 
periment or  not,  is  weighed  at  each  milking  throughout  the  year. 
The  Station  has  also  analyzed  quite  a  number  of  samples  of  milk 
for  creameries  and  for  private  farmers. 

Since  March  1st  the  Station  has  analyzed  the  following  number 
of  samples  of  the  various  materials :  138  licensed  fertilizers,  29 
unlicensed  fertilizers,  92  fodders,  10  waters,  2  ashes,  8  mucks,  1 
ground  lime-stone,  1  dried  fish  scrap,  2  bone- meals,  2  potash  salts, 
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112  whole  milks,  50  skim-inilks,   50  butter-milks,   15  creams,   17 
batters,  5  insecticides,  2  miscellaneoas. 

TESTS   OF   CREAMERIES. 

During  the  warmer  months  of  last  summer  the  Station  made 
quite  extended  tests  of  the  work  of  several  creameries  in  various 
parts  of  the  State.  The  design  was  to  find  out  how  much  of  the 
original  fat  contained  in  the  milk  was  saved  by  the  creameries  and 
made  into  butter.  The  investigation  was  partially  completed  last 
summer,  and  will  be  continued  for  next  summer  at  least  and  prob- 
ably for  the  year  after.  It  was  found  that  these  creameries  are 
losing  much  more  than  they  were  aware  of  in  the  butter  milk. 
Cream  well  ripened  and  well  stirred  so  as  to  be  evenly  ripened 
ought  to  leave  in  the  butter  milk  less  than  ^  of  1  per  cent,  and  at 
the  Experiment  Station  we  have  repeatedly  found  less  than  ^  per 
cent  of  fat  left  in  the  butter  milk ;  that  is,  it  would  take  400  pounds 
of  such  butter-milk  to  make  a  pound  of  butter.  On  the  contrary  in 
some  of  the  creameries  we  have  found  this  per  cent  very  largely 
increased,  even  up  to  a  dozen  or  more  pounds  of  butter 
in  400  pounds  of  butter  milk.  The  total  loss  of  butter  of  the 
creameries  is  larger  than  most  people  suppose.  There  was  hardly 
a  creamery  tested  at  which  the  loss  was  not  at  least  one  pound  of 
butter  to  every  ten  that  was  saved ;  that  is  if  all  the  fat  in  the  milk 
had  been  saved  the  creameries  would  make  eleven  pounds  of  butter 
for  each  ten  that  they  now  produce. 

MILK   TESTS   AT   THE  EXPERIMENT   FARM. 

The  design  of  these  tests  was  three-fold.  First  to  test  the  effects 
of  the  various  feedhig  stuffs  used,  on  both  the  quantity  and  the 
quality  of  the  milk,  second,  to  test  the  various  methods  used 
for  obtaining  the  cream  from  the  milk,  and  third,  to  test  the  vari- 
ous methods  that  are  in  use  both  at  the  creameries  and  by  private 
individuals,  for  determining  the  absolute  or  the  comparative  rich- 
ness of  the  milk.  The  first  of  these  we  are  not  ready  yet  to  report 
upon  as  the  feeding  trials  are  not  complete.  In  regard  to  the  sec- 
ond we  have  been  using  for  the  first  part  of  the  test  the  cold  deep 
setting,  submerged,  that  is  the  Gooley  system,  and  have  found  a 
wide  variation  in  the  results  obtained  from  this  system.    We  have 
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not  been  able  so  far  to  see  any  particular  difference  between  the 
different  breeds,  but  the  individual  characteristics  of  the  milk  from 
separate  animals  when  set  separately  under  the  same  conditions  in 
the  same  tank  has  been  very  marked.  In  some  the  separation  has 
been  quite  perfect,  leaving  in  the  skim-milk  not  more  than  one  tenth 
one  per  cent  of  fat.  In  others  we  have  had  as  high  as  f  of  a  per 
cent.,  or  even  in  one  case  one  per  cent,  of  fat  left  of  the  skim-milk, 
and  this  difference  of  separation  has  seemed  to  run  through  the 
butter-milk.  Those  which  give  so  large  a  waste  in  skim-milk  also 
give  a  corresponding  waste  in  butter-milk,  so  that  whereas  some 
cows  have  given  us  in  the  butter  91  to  92  per  cent,  of  the  fat  con- 
tained in  the  original  milk,  others  have  given  us  not  more  than  82 
to  83  per  cent.,  which  means  the  very  serious  loss  of  one  pound  of 
butter  out  of  every  six. 

It  is  under  the  third  head  i.  e.  method  of  testing  milk,  that  our 
most  interesting  work  has  been  done.  Two  systems  of  testing 
milk  are  in  general  use  through  the  State.  One  is,  that  used  at  the 
separator  factories,  which  consists  in  considering  all  milk  of  equal 
value  and  paying  for  it  by  the  pouod.  The  other  system  sets  the 
milk,  allows  the  cream  to  rise  and  then  pays  for  the  cream  accord- 
ing to  its  bulk,  considering  equal  bulks  of  cream  from  each  of  the 
different  farms  to  have  a  like  value,  that  is,  to  make  the  same 
amount  of  butter.  Oar  tests  would  indicate  otherwise.  We 
find  that  milk  from  different  cows,  set  at  the  same  time,  each  cow^s 
milk  put  by  itself,  set  in  the  same  tank,  so  that  they  will  be  all  set 
at  the  same  temperature,  and  skimmed  at  the  same  time,  give  cream 
which  is  very  variable  in  its  composition.  If  this  cream  were 
taken  to  the  creameries  and  made  up  into  butter,  the  amount  of 
butter  made  would  be  considered  under  the  present  system  as 
having  been  produced  from  the  cream  in  the  direct  ratio  of  the 
number  of  spaces  or  inches  of  cream  skimmed  from  the  milk  of 
each  cow,  whereas  in  fact  we  find  that  from  some  cows  it  takes 
seven  spaces  or  inches  of  cream  to  make  as  much  butter  as  will  be 
produced  by  five  spaces  or  inches  of  cream  from  other  cows,  so 
that  if  the  richer  cream  is  paid  at  its  proper  value  the  other  cream  is 
paid  40  per  cent,  more  than  it  deserves  and  vice  verac^  or  if  the 
average  is  taken  one  gets  20  per  cent,  more  than  it  deserves  and 
the  other  20  per  cent.  less.    As  some  might  urge  the  possibility  of 
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there  having  been  a  mistake  of  analysis  in  this  work,  it  may  be  well 
to  add  that  the  whole  milk  was  weighed,  sampled  and  analyzed,  the 
spaces  of  cream  read  very  carefully,  the  cream,  skim-milk,  butter- 
milk and  butter  weighed  and  analyzed,  and  the  whole  work  bal- 
anced very  closely,  that  is,  the  sum  of  the  fat  obtained  in  the  skim- 
milk,  butter-milk  and  butter  agreed  very  closely  with  the  total  fat 
contained  in  the  original  milk.  The  work  was  also  checked  by 
means  of  the  cream  and  duplicates  were  made  of  CTerything  so  that 
it  would  be  necessary  for  the  same  mistake  to  be  made  at  least 
four  times  in  order  to  escape  detection.  There  is  some  factories  in 
the  State  which  use  the  method  of  setting  the  milk  in  test-glasses 
in  the  open  air  and  using  the  depth  of  cream  as  the  estimate  of  the 
richness  of  the  milk.  This  method  was  tested  with  great  care  at 
the  Station,  and  found  to  be  unreliable.  Milks  set  side  by  side 
were  shown  by  analysis  to  have  practically  the  same  amount. of  fat, 
but  the  depth  of  cream  in  one  was  a  fifth  more  than  in  the  other, 
so  that  whereas  this  method  does  hare  value  as  a  method  of  get- 
ing  an  approximate  value  for  the  use  of  the  dairyman  in  weeding 
out  the  poorer  cows  from  his  herd,  it  is  not  of  sufficient  accuracy 
to  be  used  as  a  method  for  determining  the  value  of  milk  at 
creameries. 

ENSnAGB. 

The  Station  built  two  silos,  and  divided  one  of  them  into  two 
compartments.  The  mater  a  put  in  these  were  pea  and  oat  hay, 
Hungarian,  com  fodder  before  frosting,  and  corn  that  had 
been  frosted.  Covering  quickly  was  tried  and  also  allowing  the 
ensilage  to  heat  before  covering  and  weighting.  The  points  to  be 
determined  were,  the  amount  of  actual  loss  of  feeding  material  in 
the  silo,  the  relative  advantage  of  the  different  methods  of  filling 
and  covering,  the  relative  feeding  value  of  the  fodder  which  was  air 
dried  as  compared  with  the  same  fodder  put  into  the  silo,  and  its 
feeding  value  before  frosting  as  compared  with  frosted  fodder. 
Our  figures  on  the  loss  of  feediog  material  are  nearly  completed, 
and  they  show  a  loss  of  from  20  to  25  per  cent.  The  upper  layer  of 
the  silo,  as  would  naturally  be  expected,  shows  a  larger  loss  than 
the  lower  layer.  Unfortunately,  our  figures  for  the  air  dried  ma- 
terial as  compared  with  the  ensilage  are  not  so  satisfactory  as  could 
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be  desired ;  samples  were  taken  bat  were  lost  by  an  accident. 
What  figures  we  have  obtained  seem  to  indicate  that  the  loss  from 
standing  in  the  shock  for  about  two  months  and  then  bringing  to 
the  barn,  although  the  fodder  appeared  to  be  in  good  condition, 
has  amounted  to  at  least  one -third  of  the  total  feeding  value  of  the 
original  fodder.  What  the  cows  will  say  concerning  the  relative 
value  of  the  two  through  the  medium  of  their  milk  flow  has  not  yet 
been  determined,  nor  have  we  as  yet  the  figures  on  the  comparison 
of  the  frosted  and  unfrosted  com  ;  these  will  all  be  given  in  future 
bulletins  and  reports.  As  regards  the  question  of  methods  of  fill- 
ing the  silo,  the  ensilage  has  kept  perfectly  where  it  was  weighted 
at  once  and  also  where  it  was  allowed  to  heat  before  weighting. 

APPLE   POMACE. 

It  has  often  been  claimed  that  apple  pomace  has  no  feeding  value 
and  the  practice  of  almost  all  the  cider  mills  in  throwing  away  the 
pomace,  shows  that  this  belief  in  its  worthlessness  is  widespread. 
Chemical  analysis  has  always  said  that  there  was  considerable  feed- 
ing material  in  pomace,  and  the  Station  undertook  to  find  out 
whether  this  was  so.  As  the  pomace  from  the  mill  would  not  keep, 
it  was  determined  to  put  it  into  the  silo  and  see  whether  by  exclu- 
sion of  air  it  could  be  preserved ;  the  result  was  a  perfect  success. 
About  six  tons  of  pomace  was  put  into  a  small  silo  six  feet  square, 
each  load  was  leveled  and  tramped  down  firmly,  and  when  the  last 
load  was  in,  the  whole  was  allowed  to  stand  and  heat  to  about  90**;  it 
was  then  covered  and  weighted  with  stones  about  50  pounds  to  the 
square  foot.  The  heat  decreased  at  once  and  when  the  cover  was 
removed  a  month  later  the  pomace  was  found  in  a  state  of  perfect 
preservation,  and  remained  so  during  all  the  weeks  that  we  were 
feeding  it.  The  milch  cows  like  it  exceedingly;  when  there  is  any 
in  their  mangers,  they  take  it  in  preference  to  any  other  fodder  we 
can  give  them  and  eat  it  all  before  beginning  on  hay  or  com  fodder 
which  was  usually  given  with  it.  There  was  no  decrease  in  the 
milk  flow,  as  has  often  been  claimed  to  be  the  result  of  feeding  ap- 
ple or  pomace,  and  we  probably  get  from  it  the  full  feeding  value  as 
indicated  by  chemical  analysis.  We  feed  ten  pounds  a  day  in  two 
feeds  of  five  pounds  each,  night  and  morning.  Feeding  in  this 
»Av  a  cow  would  eat  a  ton  during  the  winter  season,  and  there  can 
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be  no  doubt  that  it  would  be  a  good  investment  for  any  dairyman 
to  put  up  for  winter  as  many  tons  of  apple  pomace  as  he  has  cows. 

CONOLUSIOK. 

It  will  thus  be  seen  that  the  work  of  the  Station  the  past  sea- 
son has  covered  a  wide  field  of  inquiry.  A  more  detailed  account 
of  the  work  done  and  results  obtained  will  be  found  in  the  subse- 
quent pages  of  this  report. 
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It  is  hereby  enacted  by  the  General  Assemblf/  of  the  SUUe  of 
Vermont : 

Section  1.  Manufacturers  and  importers  of  commercial  fer- 
tilizers, sold  or  offered  for  sale  in  this  State,  shall,  before  such 
fertilizer  is  sold  or  offered  for  sale,  obtain  a  license  from  the  State 
treasurer,  countersigned  and  recorded  by  the  secretary  of  the 
board  of  agriculture,  for  each  brand  of  fertilizer  so  sold  or  offered 
for  sale,  authorizing  the  sale  of  the  same  in  the  State,  and  shall 
securely  affix  to  each  barrel,  bag,  or  other  package  of  such  fertilizer 
the  word  "licensed,"  with  the  number  and  date  of  the  license.  The 
person  obtaining  such  license  for  a  brand  of  fertilizer  shall  pay  to 
the  State  fifty  dollars  for  each  brand  licensed,  and  the  license  shall 
be  valid  for  one  year. 

Seo.  2.  Manufacturers  and  importers  of  commercial  fertilizers 
sold  or  offered  for  sale  in  this  State,  shall,  before  such  fertilizer  is 
so  sold  or  offered  for  sale,  file  with  the  State  treasurer  a  bond,  with 
sureties  residing  in  the  State  satisfactory  to  said  treasurer,  in  the 
sum  of  five  thousand  dollars,  payable  to  the  State,  conditioned  for 
the  payment  of  forfeitures  and  costs  imposed  on  such  manufac- 
turers or  importers  for  violating  the  provisions  of  this  act,  and  such 
bond  shall  be  renewed  from  time  to  time,  as  the  State  treasurer 
may  require. 

Sec.  3.     Manufacturers  and  importers  of  commercial  fertilizers 

sold  or  offered  for  sale  in  this  State,  shall,  before  such  fertilizer  is 

sold  or  offered  for  sale,  securely  affix  to  each  barrel,  bag  or  package 

of  such  fertilizers,  a  label  wherein  they  shall  state  in  legible  print, 

the  name  and  place  of  business  of  such  manufacturer  or  importer, 

the  year  of  the  manufacture  of  such  fertilizer,  or,  if  the  fertilizer  is 

imported,  the  year  of  its  importation,  and  net  weight  of  the  same, 

also  the  constituent  parts  of  such  fertilizer,  and  the  percentage  of 

nitrogen,  of  potash,  of  soluble,  reverted  and  insoluble  phosphoric 

acid. 

*  This  is  the  law  under  which  the  samples  were  drawn  this  year.  This 
law  was  repealed  November,  1888,  and  in  future  the  work  will  be  done  under 
the  new  law,  which  is  given  on  page  28. 


FERTILIZEB  LAW.  25 


Sbo.  4.  A  manufacturer  or  importer  of  oommerdal  f ertUizers, 
sold  or  offered  for  sale  in  this  State,  who  violates  any  of  the  pro- 
visions of  this  act,  shall  forfeit  to  the  State  one  thousand  dollars,  to 
be  recovered  in  an  action  on  the  bond  required  to  be  filed  by  such 
manufacturer  or  importer,  under  the  provision  of  section  two  of 
this  act. 

And  it  shall  be  the  duty  of  the  secretary  of  the  board  of  agri- 
colture  to  notify  the  State  treasurer  of  all  violations  of  the  provis- 
ions of  this  act,  and  the  State  treasjirer  shall  immediately  com- 
mence suit  on  the  bond  in  the  name  of  the  State,  and  prosecute  the 
same  to  final  judgment. 

Seo.  5.  The  word  '^  importers  "  in  this  act  shall  be  construed 
to  mean  persons  importing  fertilizers  directly  from  countries  with- 
out the  United  States. 

Seo.  6.  The  term  *'  commercial  fertilizers,"  as  used  in  this  act, 
shall  be  taken  to  mean  compounded  and  manufactured  substances 
containing  or  represented  to  contain  two  or  more  ingredients  men- 
tioned in  section  three  of  this  act,  but  shall  not  apply  to  the  sepa- 
rate ingredients  used  to  manufacture  the  same  when  sold  in  their  pure 
condition,  or  to  bone  meal,  land  plaster,  lime  or  any  substance  the 
product  of  nature  which  has  not  been  compounded. 

Sbo.  7.  A  person  who  sells  or  keeps  for  sale  a  commercial 
fertilizer,  the  manufacturers  or  importers  whereof  have  not  com- 
plied with  the  provisions  of  sections  one  and  two  of  this  act,  and 
the  barrels,  bags  or  packages  whereof  are  not  marked  with  legibly 
printed  labels  purporting  to  specify  the  particulars  required  to  be 
specified  in  such  labels  by  section  three  of  this  act,  shall  be  fined 
two  himdred  dollars. 

Sec.  8.  The  agents  in  this  State  of  the  manufacturers  or  im- 
porters of  a  commercial  fertilizer  may  sell  any  commercial  fertiliz- 
ers in  their  possession  in  this  State  at  the  time  of  the  passage  of 
this  act,  although  the  same  is  not  labeled  in  conformity  with  the 
provisions  of  section  two  of  this  act. 

Seo  9.  The  chemist  of  the  University  of  Vermont  and  State 
Agricultural  CoUege  shall  be  ex-officio  State  chemist  for  the  pur* 
poses  named  in  this  act. 

Seo.  10.  It  shall  be  the  duty  of  the  secretary  of  the  State 
board  of  agriculture  by  himself,  or  by  some  suitable  person,  to  be 
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appointed  for  that  purpose,  to  draw  at  least  three  samples  in  each 
year  of  each  brand  of  fertilizers  kept  for  sale  in  the  State,  from 
stock  in  the  hands  of  the  agents  or  dealers  in  the  same,  which 
drawings  shall  be  made  in  the  presence  of  at  least  two  witnesses, 
and  without  any  previous  notice  or  information  of  such  drawing  to 
the  manufacturer,  or  agent,  or  dealer  in  such  fertilizer. 

Each  sample  so  drawn  shall  be  divided  into  three  parts,  and 
placed  in  tin  or  glass  vessels  and  carefully  sealed,  which  shall  each 
have  a  label  placed  thereon,  stating  the  name  of  the  manufacturer 
of  said  sample  and  the  brand  or  trade-mark  under  which  it  is  sold, 
from  what  agent  or  dealer,  and  when  and  where  the  same  was 
drawn,  which  label  shall  be  signed  by  the  secretary  or  other  per- 
sons drawing  the  same,  and  by  the  witnesses  present  at  said  draw- 
ing and  sealing  up  of  said  samples. 

One  of  said  vessels  containing  said  samples  shall  be  kept  by 
the  agent  or  dealer,  one  shall  be  kept  by  the  secretary  of  the  board 
of  agriculture,  and  one  shall  be  sent  to  the  State  chemist,  who  shall 
properly  analyze  the  same,  and  duly  report  to  the  secretary  of  the 
board  of  agriculture  the  result  of  said  analysis,  stating  the  methods 
used  by  him  to  determine  the  amounts  of  potash,  nitrogen,  soluble, 
reverted  and  insoluble  phosphoric  acid,  and  such  amounts;  and 
said  secretary  of  the  board  of  agriculture  shall  cause  such  reports 
to  be  published,  giving  the  name  of  the  chemist  making  the  same. 

Seo.  11.  If  the  secretary  of  the  State  board  of  agriculture, 
or  the  State  chemist  making  the  analysis,  shall  violate,  or  know- 
ingly fail  to  perform  his  duty,  as  prescribed  in  said  section,  or  shall 
collude  with  any  manufacturer  of,  or  agent  or  dealer  in,  any  fer- 
tilizer, to  evade  the  provisions  of  said  section,  so  as  to  injure  any 
manufacturer  of,  agent  or  dealer  in  any  fertilizer,  such  secretary  or 
chemist  shall,  upon  conviction  thereof,  be  sentenced  to  pay  a  fine 
of  one  thousand  dollars. 

Seo.  12.  The  University  of  Vermont  and  State  Agricultural 
College  shall  receive  five  dollars  for  each  analysis  made  under  the 
provisions  of  section  nine  of  this  act.  The  secretary  of  the  board 
of  agriculture  shall  receive  fifty  cents  for  recording  each  license, 
and  two  dollars  a  day  for  time  necessarily  spent  in  drawing  sam- 
ples, and  his  traveling  expenses  incurred  in  the  discharge  of  such 
duty.     Such  fees  and  compensation  shall  be  paid  from  the  State 
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ireasury,  but  the  feeB  and  compensation  incident  to  the  drawing  of 
samples  and  analyzing  any  one  brand  of  fertilizer  and  recording 
the  license  for  such  brand,  shall  not  exceed  the  amount  paid  for 
such  license. 

Sec.  13.     This  act  shall  take  effect  from  its  passage. 
Approved  November  29,  1882. 


No.  89.— AN  ACT  TO  AMEND  NUMBER  ONE  HUNDRED  AND 
NINETEEN  OF  THE  ACTS  OF  1882,  RELATING  TO  COM- 
MERCIAL  FERTILIZERS. 

//  is  hereby  enacted  ty  the  Oeneral  Astfmbly  of  the  State  of 
Vermont: 

Section  1.  Section  one  of  number  119  of  the  acts  of  1882  is 
hereby  amended  so  as  to  read. as  follows:  Manufacturers  and  im- 
porters of  commercial  fertilizers  sold  or  offered  for  sale  in  this 
State,  shall,  before  such  fertilizer  is  sold  or  offered  for  sale,  obtain 
a  license  from  the  State  treasurer,  countersigned  and  recorded  by 
the  secretary  of  the  board  of  agriculture,  for  each  brand  of  fertil- 
izer so  sold  or  offered  for  sale,  authorizing  the  sale  of  the  same  in 
the  State,  and  shall  securely  affix  to  each  barrel,  bag  or  other  pack- 
age of  such  fertilizer  the  word  "  licensed,^'  with  the  number  and 
date  of  the  license.  The  person  obtaining  such  license  for  a  brand 
of  fertilizer  shall  pay  to  the  State  fifty  dollars  for  each  brand 
licensed,  and  the  licenses  shall  expire  on  the  thirty-first  day  of  De- 
cember of  the  year  for  which  they  are  issued. 

Sec.  2.     This  act  shall  take  effect  from  its  passage. 

Approved  November  25,  1884. 
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No.  109.— AN  ACT  TO  REGULATE  THE  SALE  OP  COMMER- 
CIAL FERTILIZERS. 

It  U  htreby  0nacted  by  the  Oenerdl  Assembly  of  the  State  of 

Vermont : 

Section  1.  Every  lot  or  parcel  of  commercial  fertilizers,  or 
material  used  for  manurial  purposes,  sold,  offered  or  exposed  for 
sale  in  the  State  of  Vermont,  the  retail  price  of  which  is  ten  dollars 
or  more  per  ton,  shall  be  accompanied  by  a  plainly  printed  state- 
ment clearly  and  truly  certifying  the  number  of  net  pounds  of  fer- 
tilizer in  a  package,  the  name,  brand  or  trade  mark  under  which  the 
fertilizer  is  sold,  the  name  and  address  of  the  manufacturer  or 
importer,  the  place  of  manufacture,  and  a  chemical  analysis  stating 
the  percentage  of  nitrogen  or  its  equivalent  in  ammonia,  of  potash, 
soluble  in  distilled  water,  and  of  phosphoric  acid  in  available  form 
soluble  in  distilled  water,  and  reverted  as  well  as  the  total  phos- 
phoric acid.  In  case  of  those  fertilizers,  which  consist  of  other  and 
cheaper  materials,  said  labels  shall  give  a  correct  general  statement 
of  the  composition  and  ingredients  it  accompanies. 

Sec.  2.  Before  any  commercial  fertilizer,  the  retail  price  of 
which  is  ten  dollars  or  more  per  ton,  is  sold,  offered  or  exposed  for 
sale,  the  importer,  manufacturer  or  party  who  causes  it  to  be  sold, 
or  offers  it  for  sale  within  the  State  of  Vermont,  shall  file  with  the 
director  of  the  Vermont  Agricultural  Experiment  Station  a  certified 
copy  of  the  statement  named  in  section  one  of  this  act,  and  shall 
also  deposit  with  said  director,  at  his  request,  a  sealed  jar,  glass  or 
bottle  containing  not  less  than  one  pound  of  the  fertilizers,  accom- 
panied by  an  affidavit  that  it  is  a  fair  average  sample  thereof. 

Seo.  3.  The  manufacturer,  importer  or  agent  of  any  commer- 
cial fertilizer  or  material  used  for  manurial  purposes,  the  retail 
price  of  which  is  ten  dollars  or  more  per  ton,  shall,  before  the  fer- 

*  This  is  the  new  law  passed  by  the  last  Legislature,  and  is  the  law  under 
which  the  samples  will  be  drawn  and  analyzed  this  year,  (1889). 
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iilizer  is  offered  for  sale,  obtain  a  license  from  the  State  treasurer, 
countersigned  by  the  director  of  the  Vermont  Agricultural  Experi- 
ment Station,  authoriziag  the  sale  of  the  same  in  the  State,  and 
shall  securely  affix  to  each  barrel,  bag  or  other  package  of  fertilizer 
the  word  'licensed,"  with  the  number  and  date  of  the  license. 
The  manufacturer  or  importer  obtaining  such  license  shall  pay  to 
the  State  one  hundred  dollars  for  such  license,  and  the  license  shall 
expire  on  the  Slst  day  of  December  of  the  year  for  which  it  is 
issued.  One  license  shall  cover  all  brands  manufactured  by  any 
one  manufacturer,  corporation  or  company. 

Seo.  4.  Manufacturers  and  importers  of  commercial  fertilizers 
sold  or  offered  for  sale,  the  retail  price  of  which  is  ten  dollars  or 
more  per  ton,  shall,  before  such  fertilizers  are  sold,  offered  or  ex- 
posed for  sale,  file  with  the  State  treasurer  a  bond,  with  sureties 
residing  within  the  State,  satisfactory  to  said  treasurer,  in  the  sum 
of  one  thousand  dollars,  payable  to  the  State  and  conditioned  for 
the  payment  of  forfeitures  and  costs  imposed  on  such  manufactur- 
ers and  importers  for  violating  the  provisions  of  this  act,  and  such 
bond  shall  be  renewed  from  time  to  time,  as  the  State  treasurer 
may  require. 

Sec.  5.  The  term  "  commercial  fertilizer,"  as  used  in  this  act, 
shall  be  taken  to  mean  compounds  and  manufactured  substances 
containing,  or  represented  as  containing,  two  or  more  ingredients 
mentioned  in  section  one  of  this  act,  but  shall  not  apply  to  the  sep- 
arate ingredients  used  to  manufacture  the  same,  or  to  bone-meal, 
land  plaster,  lime  or  any  substance  the  product  of  nature  which 
has  not  been  compounded. 

Sue.  6.  No  person  shall  sell,  offer  or  expose  for  sale,  in  the 
State  of  Vermont,  any  pulverized  leather,  raw,  steamed,  roasted,  or 
in  any  form,  as  a  fertilizer,  or  as  an  ingredient  of  any  fertilizer  or 
manure,  without  an  explicit  printed  certificate  of  the  fact,  said  cer- 
tificate to  be  conspicuously  affixed  to  every  package  of  such  fertili- 
zer or  manure,  and  to  accompany  or  to  go  with  every  parcel  or  lot 
of  the  same. 

Sio.  7.  Any  person  selling,  offering  or  exposing  for  sale,  any 
commercial  fertilizer,  without  the  statement  required  by  section  one 
of  this  act,  or  with  a  label  stating  that  said  fertilizer  contains  a 
larger  percentage  of  any  one  or  more  of  the  constituents  mentioned 
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in  said  section  than  is  contained  therein,  or  respecting  the  sale  of 
which  all  of  the  provisions  of  the  foregoing  sections  have  not  been 
fully  complied  with,  shall  forfeit  fifty  dollars  for  the  first  offense, 
and  one  hundred  dollars  for  each  subsequent  offense.  This  section 
shall  not  affect  parties  manufacturing,  importing  or  purchasing 
fertilizers  for  their  own  use  and  not  for  sale  in  this  State. 

Seo.  8.  All  manufacturers  -and  importers  of  commercial  fertil- 
izers, or  wholesale  dealers  in  the  same,  shall,  not  later  than  Febru- 
ary first,  furnish  the  director  of  the  Vermont  Agricultural  Experi- 
ment Station  with  a  complete  list  of  the  brands  and  of  agents 
selling,  offering  or  exposing  for  sale,  such  fertilizers,  and  on  the 
first  of  each  succeeding  month  till  May  first  such  additional  agents 
or  dealers  as  in  the  mean  time  have  been  appointed. 

Seo.  9.  The  director  shall  cause  one  analysis  or  more  of  each 
fertilizer  or  material  used  for  manurial  purposes,  to  be  made  annu- 
ally, and  the  result  published  monthly.  Said  director  is  hereby 
authorized,  in  person  or  by  deputy,  to  take  a  sample  not  exceeding 
two  pounds  in  weight  for  analysis  from  any  lot  or  package  of  ferti- 
lizer, or  any  material  used  for  manurial  purposes,  which  may  be  in 
the  possession  of  any  manufacturer,  importer,  agent  or  dealer ;  but 
said  sample  shall  be  drawn  in  the  presence  of  said  party  or  parties 
in  interest,  or  their  representatives,  and  shall  be  taken  from  a  par- 
cel or  number  of  packages  which  shall  not  be  less  than  five  per  cent 
of  the  whole  lot  inspected,  and  shall  be  thproughly  mixed  and  then 
divided  into  two  equal  samples  and  placed  in  glass  vessels,  care- 
fully sealed,  and  a  label  placed  on  each  stating  the  name  of  the 
brand  of  the  fertilizer  or  material  sampled,  the  name  of  the  party 
from  whose  stock  the  sample  was  drawn,  and  the  time  and  place  of 
drawing,  and  said  label  shall  be  signed  by  the  director  or  his  dep- 
uty and  by  the  parties  or  party  in  interest,  or  their  representatives 
present  at  the  drawing  and  sealing  of  said  samples ;  one  of  said 
duplicate  samples  shall  be  retained  by  the  director  and  the  other  by 
the  party  whose  stock  was  sampled.  The  director  of  the  Vermont 
Agricultural  Experiment  Station  shall  notify  the  State  treasurer  of 
all  violations  of  this  act,  and  the  State  treasurer  shall  commence  a 
suit,  in  the  name  of  the  State,  on  the  bond  required  to  be  filed  by 
such  manufacturer  or  importer,  and  prosecute  the  same  to  final 
judgment.     It  shall  be  the  duty  of  the  treasurer  upon  ascertaining 
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any  violations  of  this  act,  to  forthwith  notify  the  manufacturers  and 
importers,  in  writing,  and  give  them  not  less  than  thirty  days 
thereafter,  in  which  to  comply  with  the  requirements  of  this  act. 
Bat  there  shall  be  no  prosecution  in  relation  to  the  quality  of  the 
fertilizer  or  fertilizing  material,  if  the  same  shall  be  found  to  be 
substantially  equivalent  to  the  statement  of  analysis  made  by  the 
manufacturers  or  importers. 

Seo.  10.  The  term  importer,  for  all  the  purposes  of  this  act, 
shall  be  taken  to  mean  all  who  procure  or  sell  fortilizers  made  in 
other  States. 

Sec.  11.  Number  one  hundred  and  nineteen  of  the  acts  of 
1882,  and  number  eighty-nine  of  the  acts  of  1884,  are  hereby  re- 
pealed. 

Seo.  12.    This  act  shall  take  effect  January  first,  1889. 

Approved  November  27, 1888. 
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No.  108.— AN  ACT  TO  PREVENT  THE  ADULTERATION 
OF  MILK  AND  THE  FALSE  BRANDING  OF  BUTTER 
AND  CHEESE. 


It  is  hereby  encicted  by  the  Ghneral  Assembly  of  the  State  of 
Vermont : 

Section  1.  A  person  who  sells,  furnishes,  supplies,  delivers, 
or  has  in  his  possession  with  the  intent  to  sell,  furnish,  supply  or 
deliver  in  this  State,  milk  diluted  with  water  or  adulterated,  or 
milk  not  of  good  standard  quality,  or  milk  from  which  the  cream  or 
any  part  of  it  has  been  taken,  or  keeps  back  part  of  the  milk  known 
as  strippings,  shall,  for  each  offense,  be  fined  not  less  than  fifty  dol- 
lars  nor  more  than  three  hundred  dollars. 

Sec.  2.  Where,  in  prosecutions  under  this  act,  the  ordinary 
means  of  proof  are  not  available  or  sufficient,  sealed  samples  of  the 
milk  sold,  furnished,  supplied  or  delivered,  or  kept  with  intent  io 
be  sold,  furnished,  supplied  or  delivered,  taken  from  such  milk  in 
the  presence  of  at  least  one  disinterested  witness  and  with  the 
knowledge  and  in  the  presence  of  the  person  so  selling,  furnishing, 
supplying,  delivering,  or  keeping  or  having  in  his  possession  with 
intent  to  sell,  furnish,  supply  or  deliver  said  milk,  or  with  the 
knowledge  and  in  the  presence  of  his  agent  or  servant,  may  be  sent 
to  the  Vermont  State  Agricultural  Experiment  Station  to  be  tested. 
And  the  result  of  such  test  shall  be  deemed  competent  evidence  in 
such  prosecutions.  Said  samples  shall  be  placed  in  tin  or  glass 
vessels,  securely  sealed,  and  a  label  stating  the  time  when,  the 
place  where  the  sample  was  drawn,  from  whose  milk  taken,  and 
signed  by  the  person  taking  the  sample  and  by  one  or  more  disin- 
terested witnesses.  Upon  request  of  the  person  from  whose  milk 
the  sample  is  taken,  or  the  request  of  his  agent  or  servant,  a  similar 
sample,  taken  according  to  the  provisions  of  this  section,  shall  be 
delivered  to  such  person  or  his  agent  or  servant,  for  which  a  writ- 
ten receipt  shall  be  given  to  the  person  taking  or  drawing  the  sam- 
ple. 
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Sec.  H.  The  standard  which  shall  govern  the  Experiment 
Station  in  making  tests  under  this  act  shall  be  as  follows  :  If  the 
milk  is  shown,  upon  analysis,  to  contain  less  than  twelve  and  one- 
half  per  centum  of  total  solids  or  to  contain  less  than  nine  and  one- 
fourth  per  centum  of  total  solids  exclusive  of  fat,  it  shall  be  deemed 
for  the  purposes  of  this  act,  to  be  not  of  good  standard  quality,  ex- 
cept during  the  months  of  May  and  June,  when  milk  containing 
less  than  twelve  per  centum  of  total  solids  shall  be  deemed  to  be 
not  of  good  standard  quality.  The  tests  made  by  said  Experiment 
Station  shall  not  be  construed  as  exclusive  evidence  in  prosecutions 
under  this  act.  An  officer  or  employe  of  said  Experiment  Station 
found  guilty  of  any  fraud  in  making  tests  under  this  act  shall  be 
fined  one  thousand  dollars. 

Seo.  4  Whoever  brands,  marks,  or  otherwise  designates,  or 
csuses  or  permits  to  be  branded,  marked,  or  otherwise  designated 
as  "  creamery  "  butter  or  cheese,  any  butter  or  cheese  or  the  pack- 
age  in  which  it  is  contained,  not  manufactured  at  a  creamery,  or 
sells  or  offers  any  butter  or  cheese  so  branded  for  sale  or  disposal, 
shall  be  fined  not  less  than  fifty  dollars  nor  more  than  three  hun- 
dred dollars  for  each  offense.  Provided,  however,  that  nothing  in 
this  act  shall  be  so  construed  as  to  prevent  any  person  branding, 
marking  or  otherwise  designating  the  product  of  his  dairy  as  pri- 
vate creamery,  but  in  all  such  cases  the  name  of  the  maker  shall  be 
plainly  marked  on  each  package  so  branded,  marked  or  otherwise 
designated. 

Seo.  6.  No  person  shall  be  entitled  to  use  the  words 
"  creamery  "  or  "  private  creamery  "  in  branding,  marking  or  other- 
wise designating  his  butter  and  cheese,  or  the  packages  in  which  it 
is  contained,  without  first  having  filed  with  the  secretary  of  State 
a  sworn  statement,  setting  forth  that  the  butter  and  cheese  manu- 
factured by  him  and  which  he  brands,  marks  or  otherwise  desig- 
nates **  creamery  *'  or  "  private  creamery  "  butter  and  cheese,  is 
made  from  pure,  unadulterated  milk  or  the  cream  thereof,  and 
further  setting  forth  the  particular  means  by  which  his  creamery 
and  his  butter  and  cheese  may  be  designated  from  other  creameries 
and  other  butter  and  cheese,  and  that  he  is  the  manufacturer  of 
the  butter  and  cheese  so  branded,  marked  or  otherwise  designated. 
Upon  the  receipt  by  the  secretary  of  stale  of  such  sworn  gtatemeut. 
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with  two  dollars  for  a  certificate,  which  money  shall  be  handed  over 

« 

by  him  to  the  treasurer  of  the  State,  the  Secretary  of  State  shall 
issue  his  certificate  of  the  filing  of  the  sworn  statement  embodying 
therein  the  material  facts  of  said  statement.  Said  certificate  shall 
entitle  the  person  therein  named  to  use  the  word  ^'  creamery  "  or 
^'  private  creamery  "  on  his  butter  and  cheese  and  packages  contain- 
ing the  same  one  year  from  the  date  thereof. 

Sbo.  6.     Justices  shall  have  concurrent  jurisdiction  with  the 
county  court  in  prosecutions  under  this  act. 

Seo.  7.     All  acts  or  parts  of  acts  inconsistent  herewith  are 

« 

hereby  repealed. 

Sko.  8.     This  act  shall  take  effect  on  the  first  day  of  January, 
A.  D.,  1889. 

Approved  November  27,  1888. 


VERMONT  EXPERIMENT  STATION  LAW. 


NO.  73.— AN   ACT   TO    ESTABLISH  A   STATE   AGRICUL- 
TURAL EXPERIMENT  STATION. 


It  is  hereby  enacted  by  the   General  Assembly  of  the  State  of 
Vermont : 

Section  1.  For  the  promotion  of  scientific  and  practical  agri- 
culture, and  for  preventing  frauds  and  adulterations  in  commercial 
fertilizers,  foods,  feeding  stuff;*,  seeds,  and  commercial  products, 
there  is  hereby  established  a  State  Agricultural  Experiment  Sta- 
tion, in  connection  with,  and  under  the  control  of  the  University  of 
Vermont  and  State  Agricultural  College. 

Seo.  2.  The  trustees  of  the  University  of  Vermont  and  State 
Agricultural  College  shall  appoint  annually  two  of  their  number, 
who,  with  the  president  of  said  institution  as  their  chairman,  shall 
act  as  a  boarji  of  control  for  said  State  Agricultural  Experiment 
Station.  It  shall  be  the  duty  of  the  board  of  control  to  appoint  a 
director  and  such  other  officers  and  employes  as  they  may  deem 
proper  for  the  State  Agricultural  Experiment  Station,  and  to  audit 
all  bills  for  its  expenses,  and  to  have  general  oversight  and  direc- 
tion of  its  affairs. 

Sec.  3.  The  director  and  other  officers  of  the  State  Agricul- 
tural Experiment  Station  shall  investigate  such  subjects  as  the 
board  of  control  may  from  time  to  time  direct,  but  they  are  espec- 
ially charged : 

1.  With  investigations  relating  to  the  ravages  of  insects  and 
the  dissemination  of  such  information  as  may  be  deemed  advisable 
for  their  abatement. 

2.  With  investigations  and  experiments  directed  to  the  intro- 
duction and  fostering  of  new  agricultural  industries  adapted  to  the 
various  climates  and  soils  of  the  State,  and  especially  of  new  foddeic 
plants  and  feeding  stuffs. 
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3.  With  conducting  experiments  on  the  nutrition  and  growth 
of  plants,  with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  yariouB  crops  of  this  State. 

Seo.  4.  Any  farmer  or  other  resident  of  this  State,  purchasing 
for  his  own  use  a  commercial  fertilizer  that  has  beeen  duly  licensed 
for  sale  in  the  State,  may  require  the  dealer  to  draw  in  his  presence 
a  sufficient  quantity  of  said  commercial  fertilizer  to  serve  as  a  sam- 
ple for  chemical  analysis,  and  said  dealer  shall  certify  that  the  sam- 
ple drawn  fairly  and  correctly  represents  the  average  coinposition 
of  the  fertilizer  sold.  The  above  mentioned  sample  shall  be  sent 
by  the  buyer  in  a  sealed  vessel,  charges  prepaid,  to  the  State  Agri- 
cultural  Experiment  Station,  accompanied  by  a  certified  statement 
from  the  buyer,  giving  the  name  and  address  of  the  manufacturer, 
the  name  and  address  of  the  agent  or  person  from  whom  it  was 
purchased,  the  date  of  its  manufacture,  the  date  and  place  of  draw- 
ing the  sample,  and  its  guaranteed  composition  and  selling  price. 
The  director  of  the  State  Agricultural  Experiment  Station  shall 
cause  to  be  analyzed,  free  of  charge,  all  such  samples,  and  shall 
send  copies  of  the  analysis,  as  soon  as  made,  to  the  person  sending 
the  sample  and  to  the  dealer  from  whom  it  was  purchased ;  pro- 
vided, that  there  shall  not  be  required  in  any  one  year  more  than 
two  such  analyses  of  the  same  brand  of  fertilizer. 

Seo.  5.  The  officers  and  employes  of  the  State  Agricultural 
Experiment  Station  shall,  so  far  as  time  and  means  permit,  make 
analyses  of  all  samples  received  of  unlicensed  commercial  fertilizers, 
home  made  fertilizers,  aud  the  material  for  composting  the  same. 
They  shall  also  analyze  soils,  feeding  stuffs,  milk,  butter,  oleomar- 
garine and  other  substitutes  for  butter,  drinking  water,  and  other 
substances  or  products,  provided  that  in  their  judgment  such 
analyses  would  be  for  the  advancement  of  the  public  good.  All 
such  analyses  shall  be  free  of  charge  to  residents  of  this  State. 

Seo.  6.  The  director  of  the  State  Agricultural  Experiment 
Station  shall  from  time  to  time  publish  bulletins  of  its  work  for 
general  distribution.  Copies  of  these  bulletins  shall  be  furnished 
free  of  charge  to  any  one  sending  his  address,  and  at  least  two 
copies  of  each  bulletin  shall  be  sent  to  each  post-office  in  the  State. 
The  director  shall  publish  an  annual  report  for  free  distribution. 
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Sbo.  7.  The  sum  of  three  thousand  five  hundred  dollars,  an- 
nually, is  hereby  appropriated  to  the  University  of  Yermont  and 
State  Agricultural  College  for  the  support  and  maintenance  of  the 
above  mentioned  State  Agricultural  Experiment  Station,  to  be  paid 
on  the  warrant  of  the  governor,  semi-annually,  on  the  first  day  of 
I>ecember  and  June,  the  first  payment  to  be  on  the  first  day  of 
December,  1886. 

Sec.  8.  All  duties  prescribed  by  act  one  hundred  and  nineteen 
of  the  laws  of  1882,  relating  to  commercial  fertilizers,  to  be  per- 
formed by  the  secretary  of  the  board  of  agriculture,  shall  hereafter 
be  performed  by  the  director  of  the  State  Agricultural  Experiment 
Station. 

Seo.  9.     This  act  shall  take  effect  from  its  passage. 
Approved  November  24, 1886. 


THE  UNITED  STATES  EXPERIMENT  STATION  LAW. 


An  act  io  establish  agricultural  experiment  stations  in  con- 
nection with  the  colleges  established  in  the  several  states  under  the 
provisions  of  an  act  approved  July  2,  1862,  and  of  the  acts  supple- 
mentary thereto. 

Section  1.  Be  it  enacted  by  the  Senate  and  House  of  Rep- 
resentatives of  the  United  States  of  America  in  Congress  assembled, 
That  in  order  to  aid  in  acquiring  and  diffusing  among  the  people 
of  the  United  States  useful  and  practical  information  on  subjects 
connected  with  agriculture,  and  to  promote  scientific  investigation 
and  experiment  respecting  the  principles  and  applications  of  agri- 
cultural science,  there  shall  be  established,  under  the  direction  of 
the  college,  or  colleges,  or  agricultural  department  of  colleges,  in 
each  State  or  Territory  established,  or  which  may  hereafter  be 
established,  in  accordance  with  the  provisions  of  an  act  approved 
July  2,  1862,  entitled  "  An  act  donating  public  lands  to  the  several 
States  and  Territories  which  may  provide  colleges  for  the  benefit 
of  agriculture  and  the  mechanic  arts,"  or  any  of  the  supplements  to 
said  act,  a  department  to  be  known  and  designated  as  an  "  agri- 
cultural experiment  station : "  Provided,  that  in  any  State  or  Ter- 
ritory in  which  two  such  colleges  have  been  or  may  be  so  estab- 
lished, the  appropriation  hereinafter  made  to  such  State  or 
Territory  shall  be  equally  divided  between  such  colleges,  unless  the 
Legislature  of  such  State  or  Territory  shall  otherwise  direct. 

Seo.  2.  That  it  shall  be  the  object  and  duty  of  said  experi- 
ment stations  to  conduct  original  researches  or  verify  experiments 
on  the  physiology  of  plants  and  animals ;  the  diseases  to  which 
they  are  severally  subject,  with  the  remedies  for  the  same ;  the 
chemical  composition  of  useful  plants  at  their  different  stages  of 
growth ;  the  comparative  advantages  of  rotative  cropping  as  pur- 
sued under  a  varying  series  of  crops ;  the  capacity  of  new  plants  or 
trees  for  acclimation ;  the  analysis  of  soils  and  water  ;  the  chemical 
composition  of  manures,   natural  or  artificial,   with  experiments 
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designed  to  test  their  comparative  effects  on  crops  of  different 
kinds ;  the  adaptation  and  yalue  of  grasses  and  forage  plants ;  the 
composition  and  digestibility  of  the  different  kinds  of  food  for 
domestic  animals  ;  the  scientific  and  economic  questions  inyolved 
in  the  production  of  butter  and  cheese ;  and  such  other  researches 
or*ezperiments  bearing  directly  on  the  agricultural  industry  of  the 
United  States  as  may  in  each  case  be  deemed  advisable,  having  due 
regard  to  the  varying  conditions  and  needs  of  the  respective  States 
or  Territories. 

Seo.  3.  That  in  order  to  secure,  as  far  as  practicable,  uni- 
formity of  methods  and  results  in  the  work  of  said  stations,  it  shall 
be  the  duty  of  the  United  States  commissioner  of  agriculture  to 
furnish  forms,  as  far  as  practicable,  for  the  tabulation  of  results  of 
investigation  or  experiments ;  to  indicate,  from  time  to  time,  such 
lines  of  inquiry  as  to  him  shall  seem  most  important ;  and,  in  gen- 
eral, to  furnish  such  advice  and  assistance  as  will  best  promote  the 
purposes  of  this  act.  It  shall  be  the  duty  of  each  of  said  stations, 
annually,  on  or  before  the  first  day  of  February,  to  make  to  the 
governor  of  the  State  or  Territory  in  which  it  is  located,  a  full  and 
detailed  report  of  its  operations,  including  a  statement  of  receipts 
and  expenditures,  a  copy  of  which  report  shall  be  sent  to  each  of 
said  stations,  to  the  said  commissioner  of  agriculture,  and  to  the 
secretary  of  the  treasury  of  the  United  States. 

Seo.  4.  That  bulletins  or  reports  of  progress  shall  be  pub- 
lished at  said  stations  at  least  once  in  three  months,  one  copy  of 
which  shall  be  sent  to  each  newspaper  in  the  States  or  Territories 
in  which  they  are  respectively  located,  and  to  such  individuals 
actually  engaged  in  farming  as  may  request  the  same,  and  as  far 
as  the  means  of  the  station  will  permit.  Such  bulletins  or  reports 
and  the  annual  reports  of  said  stations,  shall  be  transmitted  in  the 
mails  of  the  United  States  free  of  charge  for  postage,  under  such 
regulations  as  the  postmaster-general  may  from  time  to  time  pre- 
scribe. 

Sec.  5.  That  for  the  purpose  of  paying  the  necessary  ex- 
penses of  conducting  investigations  and  experiments  and  printing 
and  distributing  the  results  as  hereinbefore  prescribed,  the  sum  of 
$15,000  is  hereby  appropriated  to  each  State,  to  be  specially  pro- 
vided for  by  Congress  in  the  appropriations  from  year  to  year,  and 
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to  each  Territory  entitled  under  the  proyisions  of  section  eight  of 
this  act,  out  of  any  money  in  the  treasury  proceeding  from  the 
sales  of  public  lands,  to  be  paid  in  equal  quarterly  payments  on  the 
first  day  of  January,  April,  July  and  October  in  each  year,  to  the 
treasurer  or  other  officer  duly  appointed  by  the  governing  boards 
of  said  colleges  to  receive  the  same,  the  first  payment  to  be  made 
on  the  first  day  of  October,  1887 :  Provided,  however,  that  out  of 
the  first  annual  appropriation  so  received  by  any  station  an  amount 
not  exceeding  one-fifth  may  be  expended  in  the  erection,  enlarge 
ment,  or  repair  of  a  building  or  buildings  necessary  for  carrying  on 
the  work  of  such  station ;  and  thereafter  an  amount  not  exceeding 
five  per  centum  of  such  annual  appropriation  may  be  so  expended. 

Seo.  6.  That  whenever  it  shall  appear  to  the  secretary  of  the 
treasury,  from  the  annual  statement  of  receipts  and  expenditures 
of  any  of  said  stations  that  a  portion  of  the  preceding  annual 
appropriation  remains  imexpended,  such  amount  shall  be  deducted 
from  the  next  succeeding  annual  appropriation  to  such  station,  in 
order  that  the  amount  of  money  appropriated  to  any  station  shall 
not  exceed  the  amount  actually  and  necessarily  required  for  its 
maintenance  and  support. 

Seo.  7.  That  nothing  in  this  act  shall  be  construed  to  impair 
or  modify  the  legal  relation  existing  between  any  of  the  said  col- 
leges and  the  government  of  the  States  or  Territories  in  which  they 
are  respectively  located. 

Seo.  8.  That  in  States  having  colleges  entitled  under  this 
section  to  the  benefits  Of  this  act,  and  having  also  agricultural 
experiment  stations  established  by  law  separate  from  said  colleges, 
such  States  shall  be  authorized  to  apply  such  benefits  to  experi- 
ments at  stations  so  established,  by  such  States ;  and  in  case  any 
State  shall  have  established,  under  the  provisions  of  said  act  of 
July  2  aforesaid,  an  agricultural  department  or  experimental  station 
in  connection  with  any  university,  college,  or  any  institution  not 
distinctively  an  agricultural  college  or  school,  and  such  State  shall 
have  established,  or  shall  hereafter  establish  a  separate  agricultural 
college  or  school,  which  shall  have  connected  therewith  an  experi- 
mental farm  or  station,  the  legislature  of  such  State  may  apply  in 
whole  or  in  part  the  appropriation  by  this  act  made,  to  such  separ- 
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ate  agricultural  college  or  school;  and  no  Legislature  shall,  by 
contract,  express  or  implied,  disable  itself  from  so  doing. 

Seo.  9.  That  the  grants  of  moneys  authorized  by  this  a()t  are 
made  subject  to  the  legislative  assent  of  the  several  States  and 
Territories  to  the  purpose  of  said  grants :  Provided,  that  payments 
of  such  installments  of  the  appropriation  herein  made  as  shall 
become  due  to  any  State  before  the  adjournment  of  the  regular 
session  of  its  legislature  meeting  next  after  the  passage  of  this  act 
shall  be  made  upon  the  assent  of  the  governor  thereof  duly  certi- 
fied to  the  secretary  of  the  treasury. 

Sec.  10.  Nothing  in  this  act  shall  be  held  or  construed  as 
binding  the  Dnited  States  to  continue  any  payments  from  the 
treasury  to  any  or  all  the  States  or  institutions  mentioned  in  this 
act,  but  Congress  may  at  any  time  amend,  suspend  or  repeal  any  or 
all  of  the  provisions  of  this  act. 


OBSERVANCE  OP  THE  FERTILIZER  LAW. 


List  of  manufacturers  who  haye  paid  licenses  as  required  by 
the  fertilizer  law  and  of  the  fertilizers  which  have  been  thus 
licensed  for  sale  in  the  State  daring  the  year  ending  Deceniber  31, 
1888: 

FIBU.  BRAND  OT  FESTILIZEB. 

Bowker  Fertilizer  Co.,  Bowker^s  Hill    and  Drill    Fhos- 

Boston,  Mass.  phate. 

Stockbridge  Manure. 
Fotato  Phosphate. 
Ammoniated  Dissolved  Bone. 
Sure  Crop. 

Bradley  Fertilizer  Co.,  Bradley^s  X  L  Superphosphate. 

Boston,  Mass.    B.  D.  Sea  Fowl  Guano. 

Potato  Manure. 
Complete  Manures. 


Buffalo  Fertilizer  Co., 

Buffalo,  N.  Y. 


Clark's  Coye  Guano  Co., 

New  Bedford,  Mass. 


Cleveland  Dryer  Co., 

Cleveland,  O. 


Coe,  E.  Frank, 


New  York,  N.  Y. 


Buffalo  Ammoniated  Bone  Super- 
phosphate. 

Buffalo  Superphosphate  for  Pota- 
toes, Hops  and  Tobacco. 

Buffalo  Special  Superphosphate. 

Bay  State  Fertilizer. 
King  Philip  Alkaline  Bone. 
Unicom  Ammoniated  Superphos- 
phate. 

Cleveland  Superphosphate. 
Cleveland  Potato  Phosphate. 

High  Grade  Superphosphate 
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FIBM.  BBAND  OF  FEBTILIZEB. 

Common  Sense  Fertilizer  Co.,  Common  Sense  Fertilizer,  No.  1. 

Boston,  Mass.  Special  Soluble  Fertilizer,  No.  22. 

Cumberland  Bone  Co.,  Cumberland  Superphosphate. 

Portland,  Me.  Cumberland  Seeding  Down  Fer- 
tilizer. 

Glidden  &  Curtis,  Boston,  Mass.  Soluble  Pacific  Ouano. 

Lister  Bros.,  Newark,  N.  J.  iSuccess. 


Michigan  Carbon  Works, 

Detroit,  Mich. 


Homestead  Fertilizer. 


Orient  Guano  MTg  Co.,  Orient  Complete  Manure. 

Orient,  L.  I. 

Quinnipiac  Co.,  Quinnipiac  Phosphate. 

New  London,  Conn.     Quinnipiac  Potato  Manure. 

Pine  Island  Phosphate. 

Standard  Fertilizer  Co.,  Standard  Fertilizer. 

Boston,  Mass.     Standard  Ouano. 

Tucker,  J.  A.,  Bay  State  Bone  Superphosphate 

Boston,  Mass.  of  Lime. 

Williams  &  Clark  Co.,  AmericusAmmoniatedSuperphos 

New  York,  N.  T.  phate. 

Potato  Phosphate. 

Note.— No  samples  of  Homestead  and  of  Common  Bense  Fertilizers  could 
be  found  in  the  State,  and  hence  no  analyses  have  been  made  of  these  brands. 


INSPECTION  OF  FERTILIZERS. 


During  the  past  year  the  Station  has  drawn  and  analyzed  one 
hundred  and  thirty-eight  samples  of  licensed  fertilizers. 

In  order  that  the  analysis  of  a  fertilizer  may  be  of  value,  it 
must  fairly  represent  the  average  composition  of  that  fertilizer. 
Great  care  is  necessary  in  drawing  a  sample  for  analysis,  to  get  one 
that  is  a  fair  sample.  In  this  State  a  sampling  tube  is  used  that 
takes  a  section  or  core  out  of  the  entire  length  of  the  package,  and 
thus  insures  fair  sampling.  In  addition  to  this  precaution,  the 
State  law  required  the  past  year  the  analysis  of  at  least  three  dif- 
ferent samples  of  each  brand,  so  that  the  average  of  these  may  be 
taken  to  fairly  represent  the  general  character  of  the  fertilizer.  All 
the  samples  analyzed  in  1888  were  drawn  by  the  director  of  the 
Experiment  Station,  either -in  person  or  by  deputy. 

EXPLANATION  OF   TERMS. 

The  following  explanations  of  the  meaning  of  the  terms  used 
to  designate  the  valuable  ingredients  of  fertilizers,  is  taken  from 
the  last  report  of  the  Station  for  1887.  This  repetition  seems  ad- 
visable as  this  report  will  fall  into  the  hands  of  many  who  have  not 
the  last  one. 

The  ingredients  of  commercisd  fertilizers  upon  which  both  their 
agricultural  and  commercial  values  chiefly  depend,  are  nitrogen, 
phosphoric  acid,  and  potash.  Besides  these  more  valuable  ingre- 
dients, sulphuric  acid  and  lime  are  always  present  in  superphos- 
phates in  considerable  quantities,  being  a  necessary  accompaniment 
of  phosphoric  acid  as  it  exists  in  all  fertilizers. 

Nitroge^/h  is  the  most  costly  of  the  three  important  ingredients 
mentioned,  and  adds  largely  to  the  conmiercial  value  of  all  the  fer- 
tilizers sold  in  Vermont.  It  is  found  in  the  wholesale  markets  in 
quite  a  variety  of  substances  which  are  used  to  supply  this  ingre- 
dient to  mixed  fertilizers,  but  which  are  available  for  fertilizing 
purposes  when  purchased  unmixed  with  anything  else.  Organic 
Nitrogen  is  the  nitrogen  of  animal  and  vegetable  tissues.  The  fol- 
lowing materials  furnish  organic  nitrogen  to  fertilizers:     Dried 
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blood,  dried  and  ground  fish,  azotin  and  ammonite  (prepared  ani- 
mal matter),  fish  scrap,  meat  scrap,  cotton  seed  meal,  castor  pomace, 
horn,  hair,  wool,  leather-waste,  etc.  These  substances  must  de- 
compose and  the  nitrogen  become  changed  into  compounds  of 
nitric  acid  and  ammonia  before  it  is  available  to  plants.  There  is, 
therefore,  a  great  difference  in  the  value  of  organic  nitrogen  as 
found  in  the  above-named  materials.  Dried  blood,  for  instance, 
decomposes  in  the  soil  rapidly,  while  horn,  hair,  wool  and  leather 
scrap,  decay  very  slowly,  and  the  nitrogen  which  they  contain  be- 
comes useful  only  after  a  long  period  of  time.  These  latter  sub- 
stances are  not  only  less  useful  to  the  farmer  than  blood,  fish  and 
meats,  but  they  are  also  much  less  costly,  and  their  presence  in  a 
fertilizer  supposed  to  be  manufactured  of  the  best  materials  is  good 
evidence  of  fraud.  Compounds  of  ammonia  and  nitric  acid  also 
occur  in  commerce,  the  former  in  sulphate  of  ammonia,  the  latter  in 
nitrate  of  soda.  Seventeen  parts  of  ammonia,  or  sixty-six  parts  of 
pure  sulphate  of  ammonia,  or  eighty-five  parts  of  pure  nitrate  of 
soda,  each  contain  fourteen  parts  of  nitrogen. 

The  pho^horic  acid  of  superphosphates  is  determined  in  three 
forms  according  to  its  solubility  in  various  liquids,  viz.:  Soluble^ 
reverted  and  insoluble. 

Soluble  phosphoric  acid  is  that  which  exists  in  fertilizers  in  a 
form  freely  soluble  in  water.  It  is  obtained  by  treating  certain 
phosphatic  materials,  such  as  bone  and  South  Carolina  rock,  with 
sulphuric  acid  (oil  of  vitriol).  The  advantage  of  having  the  phos- 
phoric acid  of  fertilizers  rendered  soluble,  is  not  that  it  remains  so 
in  the  soil,  for  it  becomes  insoluble  in  water  very  shortly  after  ap- 
plication, but  in  the  fact  that  when  the  compounds  of  the  soil 
change  it  back  to  insoluble  forms  it  becomes  deposited  in  particles 
BO  minute  that  they  are  easily  appropriated  by  the  roots  of  plants. 

Reverted  phosphoric  acid  is  a  term  that  originally  signified 
phosphoric  acid  that  had  once  been  "  soluble,^'  but  which  from 
some  cause  had  '^  reverted,*'  or  '^  gone  back  "  to  forms  insoluble  in 
water.  Now  it  is  used  to  designate  that  which  is  dissolved  by  a 
solution  of  ammonium  citrate,  and  includes  not  only  the  truly  re- 
verted, but  also  more  or  less  of  phosphoric  acid  as  combined  in  the 
original,  undissolved  phosphatic  material.  Reverted  phosphoric 
acid,  in  so  far  as  it  comes  within  the  strict  meaning  of  the  term, 
most  probably  has  a  value  for  crop  production,  equal  to  that  of  the 
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soluble  fonn,  but  it  is  not  clear  that  this  holds  true  of  that  which 
would  be  dissolved  by  ammonium  citrate,  from  finely  ground  South 
Carolina  rock,  for  instance. 

Insoluble  phosphoric  acid  is  that  which  is  readily  soluble 
neither  in  water  nor  in  a  solution  of  ammonium  citrate,  but  which 
can  be  dissolved  in  strong  acids.  In  some  cases  the  phpsphoric 
acid  is  too  insoluble  to  be  readily  available  as  plant  food.  .  This  is 
especially  true  of  Canada  apatite.  Bone  black,  bone  ash,  South 
Carolina  rock  and  Navassa  phosphate,  when  in  coarse  powder  are 
commonly  of  little  repute  as  fertilizers,  though  good  results  are 
occasionally  reported  from  their  use.  When  finely  pulverized 
(^'  floats  ")  they  more  often  act  well,  especially  in  connection  with 
abundance  of  decaying  vegetable  matters.  The  phosphate  of  raw 
bones  is  nearly  insoluble,  because  of  the  animal  matter  of  the 
bones  which  envelopes  it ;  but  when  the  latter  decays  in  the  soil, 
the  phosphate  remains  in  essentially  the  '^  reverted  "  form. 

Jt  should  be  remembered  that  the  terms  '' soluble,"  '^ reverted,*' 
and  '^  insoluble,''  are  merely  relative  in  their  significance.  There  is 
no  compound  of  phosphoric  acid  that  is  not  dissolved  to  a  slight 
extent,  at  least,  in  pure  water,  and  to  a  still  greater  degree  by 
ammonium  citrate,  and  the  extent  of  the  solubility  of  raw  phos- 
phates in  these  liquids,  and  in  weak  acids  such  as  are  found  in  the 
roots  of  plants,  depends  very  largely  upon  their  mechanical  condi- 
tion, or  the  degree  of  fineness  to  which  they  are  ground. 

The  potash  used  in  this  country  for  agricultural  purposes, 
comes  mostly  from  Germany  in  the  so-called  "German  potash 
salts,"  which  include  sulphate  of  potash,  muriate  of  potash  "potas- 
sium chloride)  and  kainite.  Except  for  a  few  special  purposes, 
potash  is  equally  valuable  in  all  these  forms,  but  costs  least  in  the 
muriate  and  in  kainite. 

In  their  raw  or  unmixed  state,  little  use  is  made  in  Vermont 
of  the  various  materials  of  which  complete  commercial  fertilizers 
are  compounded.  These  materials,  such  as  dried  blood,  fish  scrap, 
ground  bone,  bone  black.  South  Carolina  rock,  muriate  of  potash 
and  kainite  are  not  required  by  the  fertilizer  law  to  be  licensed  or 
analyzed.  A  discussion  of  their  analyses  and  valuations  is  given  in 
another  part  of  this  volume. 
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THB  VALUATION   OF   FEBTILIZEB8. 

In  common  with  all  American  experiment  stations  that  stand 
in  an  official  relation  to  the  fertilizer  trade,  a  schedule  of  trade 
Talaes  is  given  to  the  fertilizers  analyzed.  By  means  of  these  trade 
values  there  is  calculated  for  each  brand  what  has  been  designated 
as  the  ^* estimated  value"  or  the  '' station  valuation."  As  these 
estimated  values  are  not  intended  to  represent  the  proper  seUing 
price  of  mixed  goods  at  the  point  of  consumption,  and  in  order  to 
prevent  any  possible  misapprehension  as  to  their  real  meaning,  the 
following  explanations  are  offered : 

1.  These  trade  values  represent  very  closely  the  prices  at 
which  a  pound  of  nitrogen,  phosphoric  acid  and  potash,  in  their 
various  forms,  can  now  be  purchased  at  retail  in  our  large  markets. 
They  are  based  mostly  upon  the  ton  prices  at  which  certain  classes 
of  goods  are  offered  to  actual  consumers,  and  correspond  also  to 
^'  the  average  wholesale  prices  for  the  six  months  ending  March  1st, 
plus  about  twenty  per  cent  in  the  case  of  these  goods  for  which  we 
have  wholesale  quotations." 

2.  These  trade  values  do  not  include  the  charges  for  transpor- 
tation from  the  market  to  the  consumer,  for  storage,  mixing,  com- 
missions to  agents  and  dealers,  selling  on  long  credit,  bad  debts, 
et&,  etc. 

3.  They  are  the  prices  of  nitrogen,  phosphoric  acid  and  pot- 
ash, reculy  for  use  by  the  farmer,  when  these  ingredients  are  pur- 
chased under  the  above  named  conditions,  singly  and  not  mixed. 
In  ordinary  superphosphates  we  find  these  three  ingredients  mixed, 
but  this  is  not  a  necessary  condition  of  their  use. 

An  illustration  may  serve  to  make  dear  the  above  statements. 
A. farmer  wishes  a  ton  of  fertilizer  similar  to  the  well-known  brands 
sold  in  this  State.  If  he  purchases  for  cash  in  New  York  or  Boston 
sixteen  hundred  (1600)  pounds  of  dissolved  bone  black,  three  hun- 
dred (300)  pounds  of  sulphate  of  ammonia,  and  one  hundred  (100) 
pounds  of  muriate  of  potash,  and  mixes  these  ingredients  together, 
he  will  have  a  complete  fertilizer  not  essentially  different  from 
many  standard  brands  of  ammoniated  superphosphates.  The  cost 
of  the  ton  after  mixing  (if  the  farmer  prefers  to  mix  the  ingredi- 
ents) will  be  made  up  as  follows : 

(a).    Cost  of  the  materials  in  the  markets. 
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{by    Coit  of  transportation. 

(c).    Cost  of  mixing. 

The  first  element  entering  into  the  total  cost  is  the  only  one 
included  in  the  ^'  estimated  value."  If  there  is  added  to  this  one 
element,  not  only  the  charges  for  transportation  and  mixing,  but 
also  the  expenses  of  selling  through  agents  and  dealers,  long  cred- 
its, bad  debts,  etc.,  we  have  the  factors  involved  in  the  cost  of  our 
ordinary  superphosphates,  when  delivered  at  or  near  the  place  of 
consumption.  As  is  to  be  expected,  the  Station  valuations  of 
superphosphates  fall  below  their  selling  prices.  In  1887,  the  aver- 
age difference  in  Vermont  was  $8.77  per  ton ;  this  year  it  is  $5.73. 

4.  The  Station  valuations  stand  in  no  direct  or  necessary  rela- 
tion to  the  comparative  profits  which  may  be  derived  from  the  use 
of  the  various  fertilizers  by  individual  farmers.  These  values  have 
an  almost  purely  commercial  significance,  and  are  not  designed  to 
point  out  to  the  farmer  whether  he  shall  use  potash,  which  is  a 
comparatively  cheap  ingredient,  or  nitrogen,  which  is  comparatively 
costly.  If  ordinary  superphosphates  are  compared,  however,  on 
the  basis  of  commercial  valuations,  it  will  be  found  to  be  true  in 
general  that  their  fertilizing  power  is  in  proportion  to  their  money 
value. 

The  following  schedule  of  trade  values  used  in  this  State,  in 
1888,  is  the  one  agreed  upon  by  the  experiment  stations  of  Massa- 
chusetts, Connecticut,  and  New  Jersey,  after  a  careful  study  of 
prices  ruling  in  the  large  markets  of  New  England  and  the  Middle 
States. 


Trade  Yaluss  of  FBRTiuziNa  Inqsbdients  in  Haw   Materials  and 

Chbmigals  foe  1888. 


1887. 

1888. 

Gents 

Cents 

per  ft. 

per  9>, 

17i 

IH 

16 

16 

17i 

16i 

Nitrogen  in  ammonia  salts,        .... 

''         in  nitrates,  .... 

Organic  nitrogen  in  dried  and  fine  ground  fish, 
"  "       in  blood,  meat,  cotton  seed, 

and  castor  pomace,  17^  16^ 

Organic  nitrogen   in  fine  ground  bone,  and 

tankage,  ....  16  16^ 

Organic  nitrogen  in  fine  medium  bone,  and 

tankage,  .... 

Organic  nitrogen  in  medium  bone,  and  tankage, 
''  *'       in  horn    shavings,    hair  and 

fish  scrap,        .... 
Phosphoric  acid  soluble  in  water,    . 

"  "        "      in  ammonium  citrate,* 

"  "        "      in  dry  fine  ground  fish 

and  in  fine  bone,  and  tankage. 
Phosphoric  acid  in  fine  medium  bone, 
^  ^*    in  medium  bone, 

"  "    in  coarse  bone, 

^  '<    in  fine  ground  rock  phosphate, 

Potash  as  high  grade  sulphate, 

"       "  kainite, 

"       "  muriate, 


14 

13 

12  . 

lOi 

8 

8 

8 

8 

7i  ■ 

n 

7 

7 

6 

6 

6 

6 

4 

4 

2 

2 

H 

H 

H 

H 

4i 

H 

^DiBSolved  from  2  grams  of  the  unground  phosphate  previously  extracted 
with  pure  water  by  100  c,  c.  neutral  solution  of  Ammonium  Citrate  sp.  gr. 
1.09  in  80  minutes  at  45^  C,  with  aeitation  once  in  five  minutes.  Commonly 
called  ** reverted"  or  **  backgone "Phosphoric  Acid. 


TRADE  VALUES  OF  SUPERPHOSPHATES  AND    MIXED 

GOODS. 


The  above  trade  values  are  the  average  figures  at  which  in  the 
six  months  preceding  March  1st,  1888,the  respective  ingredients  could 
be  bought  at  retail  for  cash  in  the  larger  markets,  in  the  rcno 
materialsy  unmixed.  They  also  correspond  to  the  average  whole- 
sale prices  for  the  six  months  ending  March  1st,  plus  about  20  per 
cent,  in  the  case  of  goods  for  which  we  have  wholesale  quotation& 
The  valuations  obtained  by  the  use  of  the  above  figures  will  be 
found  to  agree  fairly  with  the  reasonable  retail  price  at  the  large 
markets  of  standard  raw  materials  such  as : — 

Sulphate  of  Ammonia,  Azotin, 

Nitrate  of  Soda,  Dbx  Gbouki)  Fish, 

Mttbiate  of  Potash,  Ammonite, 

Sulphate  bF  Potash,  Castor  Pomace, 

Dried  Blood,  Bone  and  Tankage, 

Plain  Superphosphate,  Ground  South  Carolina  Bock. 

The  trade  values  are  applied  to  the  valuation  of  Superphos- 
phates and  all  mixed  goods  as  follows : 

It  is  assumed  that  the  nitrogen  of  these  goods  has  for  its 
source  such  materials  as  ammonia  salts,  nitrates,  dried  blood, 
ground  fish,  or  nitrogenous  substances  of  equally  good  quality, 
and  it  is  valued  at  17^  cents  a  pound. 

The  insoluble  phosphoric  acid  of  mixed  fertilizers  is  considered 
as  coming  entirely  from  bone,  and  not  from  South  Carolina  rock, 
and  is  reckoned  at  three  cents  per  pound. 

The  potcuh  is  valued  at  the  price  of  that  ingredient  in  kainite 
and  the  muriate,  that  is  at  four  and  one-fourth  cents  per  pound. 

The  valuation  of  a  fertilizer  is  obtained  by  multiplying  the 
percentages  of  the  several  ingredients  by  twenty  (which  gives  the 
poimds  per  ton),  and  these  products  by  the  prices  per  pound.  The 
sum  of  the  several  final  products  is  the  market  value  of  the  fer- 
tilizing ingredients  in  one  ton. 

These  estimated  values  should  be  studied  in  the  light  of  the 
previous  explanations.    It  will  probably  rarely  happen  in  this  State 
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that  a  mixed  fertilizer  xsan  be  sold  near  the  point  of  consumption  as 
low  as  the  Station  valuation,  the  excess  of  cost  representing  certain 
expenses  previously  enumerated.  The  Station  valuations  give  the 
consumers  a  fairly  accurate  basis  for  estimating  the  relative  cost  of 
plant  food  in  the  various  brands  of  fertilizers,  and  will  help  the 
farmer  to  determine  whether  he  can  in  any  way  profitably  change 
his  method  of  buying  fertilizing  ingredients.  A  caution  should  be 
uttered,  however,  against  making  too  close  an  application  of  the 
Station  valuations,  as  a  difference  of  a  few  cents,  or  even  a  dollar, 
on  a  ton  between  two  brands  may  have  no  real  significance,  but 
may  be  due  to  unavoidable  errors  of  sampling  and  analysis,  that 
render  it  impossible  to  determine  to  the  utmost  exactness  the  com- 
position of  the  entire  bulk  of  material  that  is  sold. 

The  laboratory  methods  used  are  essentially  those  agreed  upon 
by  the  Association  of  Official  Agricultural  Chemists. 

1.  Nitrogen  was  determined  by  the  method  of  Kjeldahl. 

2.  Phosphoric  acid  was  weighed  as  magnesium  pyrophosphate 
after  separation  by  molybdic  acid. 

3.  Potash  was  precipitated  with  platinum  bichloride,  after 
separation  by  the  method  of  Lindo,  as  modified  by  Gladding. 

OOMPABATIVE  VALUB  OF  FEBTHJZEBS  LICENSED  IN  1887  AND  1888. 

Of  the  thirty-seven  brands  of  commercial  fertilizers  sold  in  the 
State  during  the  years  of  1887  and  1888,  nineteen  standard  brands 
have  been  selected  for  a  comparison  between  the  character  of  the 
goods  sold  under  these  brands  in  each  of  the  two  years.  Only 
those  brands  were  selected  which  have  been  sold  in  the  State  dur- 
ing both  of  the  years,  and  the  Common  Sense  Fertilizers  are  not 
included,  as  their  valuation  falls  far  below  their  seUing  price. 
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Aykbaoe  Composition  in  1887. 


Name  of  fertilizing  ingredient. 


Nitrogen 

Soluble  Phosphoric  Acid 

Beverted  Phosphoric  Acid... 
Insoluble  Phosphoric  Acid... 
Available  Phosphoric  Acid .  - . 

Total  Phosphoric  Acid. . 

Potash 

Total  valuation 


.a 

00 


0) 


P4 


2.94 
6.69 
2.50 
1.94 
9.19 
11.13 
2.77 


.9 


•2  ^ 

o 

P4 


59 
133 

50 

39 
184 
223 

55 


»4 


X  8 
X  7A 
X   3 


X  H 


OS    OB 

§CX) 
JB  00 


$10.33 

10.64 

3.75 

1.17 


2.34 


$28.23 


Average  Composition  in  1888. 


Name  of  fertilizing  ingredient. 


Nitrogen 

Soluble  Phosphoric  Acid.- 
Beverted  Phosphoric  Acid  - . 
Insoluble  Phosphoric  Acid 
Available  Phosphoric  Acid 

Total  Phosphoric  Acid 

Potash 


Total  valuation 


^^ 

$10.50 

11.28 

4.20 

1.20 


2.72 


$29.90 


From  these  tables  it  will  be  seen  that  the  quality  of  the  fertil- 
izer sold,  has  greatly  improved  the  past  year,  the  average  valuation 
in  1887  being  $28.23,  while  in  1888  it  is  $29.90,  an  increase  of  $1.67 
or  6  per  cent.  During  the  year  the  retail  price  has  fallen  more 
than  a  dollar  a  ton,  the  average  selling  price  in  1887  being  $37.00  a 
t  on,  against  $35.63  a  ton  in  1888.  The  farmer  has,  therefore,  made 
a  total  gain  of  $3.04  per  ton  or  10  per  cent. 

It  may  be  well  in  this  connection  to  review  the  changes  that 
^ave  taken  place  in  the  fertilizer  market  of  this  State,  since  tbe 
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Sxperiment  Station  bf>gan  the  work  of  fiampliDg  ard  testiog  fertil- 
izers. In  1885,  the  average  valuation  of  the  fertilizers  sold  in  this 
State,  using  the  same  prices  as  are  used  at  the  present  time  by  the 
Experiment  Station,  was  $27.03,  and  the  retail  price  $39.00  per 
ton,  while  in  1888,  the  third  year  of  the  work  of  the  Experiment 
Station,  the  valuation  is  $29.90,  and  the  retail  price  $35.63. 
There  has,  therefore,  been  a  rise  in  the  valuation  of  $2.87,  and  a 
fall  in  the  price  of  $3.37,  a  total  gain  to  the  farmer  of  $6.24,  which 
is  21  per  cent  of  the  valuation  of  1888.  If  we  take  the  fertilizer 
business  of  the  State,  at  the  low  figure  of  $100,000  per  year,  there 
has  been  then  a  saving  to  the  farmers  during  the  year  1888,  of 
921,000  in  the  single  item  of  fertilizers.  There  can  be  little  doubt 
that  the  work  of  the  Station  in  making  the  tests  and  circulating  the 
results  broad  cast  over  the  State  has  been  a  powerful  factor  in  this 
favorable  result. 


THE  AVAILABILITY  OF  THE  NITROGEN  IN 

FERTILZERS. 

Last  year  an  examination  was  made  of  each  brand'  of  commer- 
cial fertilizers  licensed  in  the  State,  to  see  whether  or  not  the  nitro- 
gen in  them  was  in  such  form  that  it  would  be  readily  available  to 
the  crop.  The  results  showed  that  while  the  majority  of  the 
brands  were  composed  of  good  materials,  yet  so  many  were  found 
of  which  this  could  not  be  said  that  it  was  deemed  advisable  to 
repeat  the  test  on  this  year's  goods.  The  quality  this  year  is  found 
to  be  just  about  the  same  as  that  of  last  year.  For  a  statement  of 
the  analytical  method  employed,  and  the  various  forms  in  which 
nitrogen  is  found  in  fertilizers,  the  reader  is  referred  to  last  year's 
work  on  this  subject  given  in  bulletin  No  5,  and  in  the  Annual 
Report  for  1887,  pages  60-64.  It  should  be  noted  especially  that 
column  six  shows  the  character  of  the  materials  used  by  the  manu- 
facturers as  the  source  of  the  organic  nitrogen,  and  the  sum  of 
columns  two,  three  and  five,  would  show  the  amou9it  of  nitrogen  in 
pounds  immediately  available  in  each  one  hundred  pounds  of  the 
fertilizer. 
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ANALYSES  OP  COMPLETE  FERTILIZERS,  NOT  SAMPLED 

BY  STATION. 


No.  306.       ODBBLXSS  CONCXNTRATED  FLOWER  FOOD. 

Manufactured  by  the  Per  Oxide  of  Silicates  Co.,  New  York 
City.     Sample  obtained  from  stock  of  A.  G.  Peirce,  Burlington. 

Nitrogen  from  Nitrates 4. 37 

Nitrogen  from  Ammonia  Salts 1.98 

Organic  Nitrogen _ 2.06 

Total  Nitrogen 8.40 

Soluble  Phosphoric  Acid 4.44 

Reverted  Phosphoric  Acid 9.67 

Insoluble  Phosphoric  Acid 0.13 

Available  Phosphoric  Acid 5.07 

Total  Phosphoric  Acid 6.21 

Potash 4.43 

The  above  makes  a  very  good  preparation  for  house  plants,  but 
it  is  really  so  concentrated  that  it  should  be  used  by  the  house-wife 
with  great  caution.  A  small  teaspoonf ul,  twice  a  year,  will  be 
amply  sufficient  for  a  flower-pot  of  medium  size ;  this  is  best  ap- 
plied by  putting  in  the  saucer  and  pouring  water  over  it,  allowing 
it  to  reach  the  roots  of  the  plants  by  absorption. 

No.  288.  SPECIAL   FSBTILIZKR   FOR  OOBN. 

Manufactured  by  New  Process  Fertilizer  Co.,  Hart  Lot,  N.  T. 
Sample  sent  by  Geo.  D.  Bates,  Pittsford. 

Nitrogen 1.94 

Soluble  Phosphoric  Acid 3.40 

Reverted  Phosphoric  Acid --  2.61 

Insoluble  Phosphoric  Acid 0.38 

Available  Phosphoric  Acid 6.91 

Total  Phosphoric  Acid  .1 6. 29 

Potash 6.13 
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No.  289.  SPXOIAL  RBTILIZEB  70B  FOTATOB8. 

Manufactured  by  New  Process  Fertilizer  Oo.,  Hart  Lot,  N.  T. 
Sample  sent  by  G^o.  D.  Bates,  Pittsford. 

Nitrogen 1.79 

Soluble  Phosphoric  Acid 2.28 

Beverted  Phosphoric  Acid 1.78 

Insoluble  Phosphoric  Acid 0.39 

Available  Phosphoric  Acid 4.06 

Total  Phosphoric  Acid 4.46 

Potash 6.20 


ANALYSES  OP  FERTILIZINQ  MATERIALS. 

o 

The  following  fertilizers  and  chemicals  were  bought  of  the 
Bowker  Fertilizer  Oo.,  Boston,  Mass.,  for  experiments  at  the  Sta- 
tion Farm : 

No.  303.  SULPHATE  OV  AMMONIA. 

Nitrogen 20.68 

No.  304.  NITBATE   OF   SODA. 

Nitrogen 16.16 

No*  300.  DRIED  BLOOD. 

Nitrogen 9.63 

Total  Phosphoric  Acid 1.95 

No.  301.  KATIOKAL  AMMONIATB. 

Nitrogen 11.17 

Total  Phosphoric  Acid 1.00 

Potash 1.76 

No.  298.  DISSOLVED    BONE  BLACK. 

Soluble  Phosphoric  Acid 17.46 

Beverted  Phosphoric  Add 0.91 

Insoluble  Phosphoric  Add 1.07 

Available  Phosphoric  Acid 18.37 

Total  Phosphoric  Add 19.44 
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No,  209.  DISBOLYED  SOUTH  (UBOLINA  BOGS. 

(Known  in  the  trade  as  '^Acid  Phosphate.**) 

Soluble  Phosphoric  Acid 9.92 

Reverted  Phosphoric  Acid : 4.41 

Insoluble  Phosphoric  Add 1.74 

Available  Phosphoric  Acid 14.83 

Total  Phosphoric  Acid 16.07 

No.  437.  UNDISSOLVED  SOUTH  CAROLINA  BOCK.   ("FLOATS.") 

Total  Phosphoric  Acid 27.39 

No.  302.  MUBUTE   OF   POTASH. 

Potash,  (actual) 52.91 

Equivalent  to  Muriate  of  Potash 83.80 

No.  296.  STOGKBRIDaS   GBASS   TOP-DBESSINO. 

Nitrogen 6.18 

Soluble  Phosphoric  Acid 4.87 

Reverted  Phosphoric  Acid 2.36 

Insoluble  Phosphoric  Acid 1.60 

Available  Phosphoric  Acid 7. 23 

Total  Phosphoric  Acid 8.73 

Potash 8.36 


ANALYSES   OF   MISCELLANEOUS    FERTILIZING 

MATERIALS. 


Iq  accordanco  with  the  spirit  of  law  establishing  the  Station, 
i.  e.,  that  it  was  to  be  of  as  much  benefit  as  possible  to  the  farmers 
of  the  State,  the  Station  has  analyzed  everything  that  was  sent  to 
it,  that  promised  to  have  value  as  a  source  of  plant  food. 

No.  405.  ASHES. 

Sent  by  0.  S.  Pierce,  South  Vernon.  Sold  by  Ed.  McGarvey, 
London,  Canada,  for  $11  per  ton. 

Moisture 19.10 

Total  Phosphoric  Acid 1.46 

Potash  soluble  in  water 4.46 

Potash  insoluble  in  water 1.88 

Total  Potash - 6.34 

No.  208.  LISTKb's  celebrated   aROUND   BONE. 

Manufactured  by  Lister  Bros.,  Newark,  N.  J.  Sample  taken 
bj  Station's  agent  frpm  stock  of  J.  L.  Buttolph,  Middlebury 

Nitrogen 3.17 

Total  Phosphoric  Acid 12.76 

Finer  than  1-60  inch 82  per  cent. 

"       **    1-26    "    26  "      " 

"       «    1.12    "    22  "      " 

"        «    1-6      " 20  "      " 

No.  297*  PSINE-THOlfAS  SCORIA. 

Bought  of  P.  Weidinger,  New  York  City.  This  is  a  finely  pul- 
yerized  slag  from  certain  iron  works  in  England.  It  costs  $16  per 
ton  in  New  York. 

Soluble  Phosphoric  Acid none 

Beyerted  Phosphoric  Acid 6.78 

Insoluble  Phosphoric  Add 18.41 

Ayailable  Phosphoric  Add 6.78 

To'tal  Phosphoric  Acid 20.19 
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No.  413.  MX7BIATB   OF    POTABH. 

Sent  by  F.  Chaffee,  Eutland,  from  stock  bought  of  the  Qnin- 
nipiac  Co.,  New  London,  Conn. 

Potash  (actual). 52.57 

No.  416.  BONE  MEAL. 

Same  source  as  lasi 

Nitrogen 2. 23 

Total  Phosphoric  Acid 26.41 

Mechanical  condition  quite  good. 

No.  426.  CANADA   UNLEACHED   ASHES. 

Sample  sent  by  E.  W.  Hopkins,  Essex  Junction,  furnished  him 
by  the  importers,  Munroe,  Judson  &  Stroup,  Oswego,  N.  Y. 

Total  Phosphoric  Acid 1.40 

Potash,  soluble  in  water. , 6.38 

Potash,  insoluble  in  water , 0.42 

Valuation  per  ton,  17.46. 

MUCK. 

Station  No- 

406.  Sample  sent  by  G.  B.  Arnold,  South  Burlington. 

407.  ''  "     "  Judge  E.  B.  Andrews,  Richmond. 

417.  "         "      "  B.  A  Fiske,  Manchester. 

418.  "         "      "  I.  H.  Bates,  Proctorsville. 
424.  "  "      "  A.  G.  Bradish,  West  Randolph. 

ANALYSIS. 


AS    SEOKITBD. 

HATJ-    DBm>. 

station 
No. 

Water. 

Nitrogen. 

Valuation 
per  ton. 

Nitrogen. 

Valuation 
per  ton. 

406 
407 
417 
418 
424 

64.16 
83.37 
76.84 
81.09 
54.16 

0.49 
0.32 
0.59 
0.40 
0.76 

$1.72 
1.02 
2.07 
1.40 
2.66 

0.68 
0.99 
1.27 
1.05 
0.82 

$2.18 
3.47 
4.45 
3.68 
2,87 

Muck,  as  it  is  dug  from  the  swamp,  is  not  in  fit  concbtion  to 
apply  to  land.  It  has  to  be  piled  up  and  worked  OTar  until  it  has 
weathered  and  partly  dried.     I^ew  if  any  of  the  sam|»lefi  given 
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above,  anlees  it  is  No.  417,  contain  enough  plant  food  to  pay  for 
this  work.  The  best  way  of  using  muck  is  to  get  it  as  dry  as  pos- 
sible, use  it  as  an  absorbent  in  the  trenches  behind  the  cattle  or  in 
the  manure  cellar,  and  then  when  it  is  put  on  the  land  you  will  also 
get  the  full  value  of  the  plant  food  it  contains. 

MARL. 

310.    Sample  sent  by  Wm.  H.  DuBois,  West  Handolph. 
414.         "         "     "  H.  E.  Harrington,  Walden. 

ANALYSIS. 


• 

AS  BEOUVIU). 

WATER-FKEE. 

Water. 

Nitrogen. 

Lame.       i  vr*i 
(Carbonate.)  1  Nitrogen. 

Lime. 

310 
414 

25.57 
6.68 

0.12 
0.23 

70.00             0.16 
79.29      1       0.24 

93.96 
83.16 

The  nitrogen  contained  in  these  marls  would  have  but  little 
value,  less  than  a  dollar  a  ton.  If  they  have  any  value  at  all  it 
must  be  on  account  of  the  lime.  They  contain  large  amounts  of 
this,  more  even  than  the  lime  fertilizer  given  below,  but  it  is  so 
certain  that  by  far  the  largest  part  of  the  soils  of  Vermont  do  not 
need  lime,  and  so  probable  that  it  would  have  no  value  as  a  fertil- 
izer on  the  soil  of  the  rest  of  the  State,  that  neither  these  nor  any 
materials  furnishing  lime  can  be  considered  to  be  worth  the  labor 
of  hauling  and  spreading  on  the  land.  As  absorbents  they  may 
have  and  probably  do  have  some  value. 

No.  428.  hall's  ooral  febtilizer. 

Sample  sent  for  analysis  by  the  manufacturers  the  Vermont 
Chemical  Fertilizer  Company,  Vergennes,  Vt. 

Water 0.05 

liime,         49.02,         equivalent  to 

liimestone  (carbonate) 87.54 

Iron  and  alumina 2.10 

Nitrogen _.  _ none. 

Phosphoric   add _--  0.10 

Potash 0.35 

Sand  and  silica _ 8.42 

Undetermined,  by  difference 1.44 


100.00 
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Valuation,  on  the  same  badis  as  is  used  in  Taluing  the  other 
fertilizers  sold  in  the  State,  thirty -five  cents  per  ton. 

No.  436.  MOKA  GUANO. 

Sent  for  experimental  tests  by  J.  Campbell  &  Co.,  59  Wall 
street,  New  York  City. 

Nitrogen  from  Nitrates _   0.14 

Nitrogen  from  Ammonia  Salts ' none. 

Organic  Nitrogen 0.23 

Total  Nitrogen 0.37 

Soluble  Phosphoric  Acid none. 

Reverted  Phosphoric  Acid 6.01 

Insoluble  Phosphoric  Acid 16.07 

Available  Phosphoric  Acid- -. 6.01 

Total  Phosphoric  Acid: 20.08 

Potash _ none. 

NITROGEN   TESTS. 

The  station  has  been  endeavoring  to  secure  samples  of  various 
forms  of  nitrogenous  fertihzers,  for  the  purpose  of  testing  them 
wiih  pepsin  solution  to  determine  the  availibility  of  their  nitrogen. 

No.  410.  CONCENTRATED   TANKAGE. 

Sent  as  a  sample  by  the  Cumberland  Bone  Co.,  Portland,  Me. 

Total  Nitrogen 11.96 

Nitrogen  insoluble  in  pepsin  solution 0.78 

Percentage  of  nitrogen  immediately  available 93 

No.  411.  NATIONAL   AMMONIATE. 

Sent  as  a  sample  by  the  Bowker  Fertilizer  Co.,  Boston,  Mass. 

Nitrogen 11.62 

Total  Phosphoric  Acid 0. 96 

Potash 1.31 

Nitrogen  insoluble  in  pepsin  solution 2.41 

Percentage  of  nitrogen  immediately  available 79 
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The  Station  has  been  making  tests  this  summer  of  the  various 
insecticides  that  are  now  on  the  market,  for  use  on  potato-vines 
and  for  spraying  fruit  trees.  Each  preparation  has  also  been 
analyzed  in  the  laboratory^  and  the  results  are  given  below : 

PABIS  GREEN. 

Bought  of  George  I.  Hagar,  Burlington.  Manufactured  by  C. 
T.  Reynolds  &  Co.,  New  York  City. 

Moisture  at  100**  C -..  1.10 

Arsenic  (arsenious  oxide) -  _ 57.08 

Copper  oxide -. 30.40 

Insoluble  matter .trace. 

Acetic  acid  (by  difference) 11.42 

HBMENWAY^S   LONDON   PURPLE. 

Sent  for  examination  by  the  London  Purple  Co.,  New  York. 

Moisture  at  100^  C 3.37 

Arsenic  (arsenious  oxide) 46.73 

Lime 24.35 

Iron  and  alumina 1.31 

Sulphuric  acid 0.46 

Nitrogen -'. . .  1.65 

PARIS   PURPLE. 

Bought  of  Wells,  Eichardson  Co.,  Burlington.     Manufactured 
by  A.  Poirrier.  Paris,  France. 

Moisture  at  100^  C 6.05 

Arsenic  (arsenious  oxide) 33.72 

Ldme - --  4.55 

Iron  and  alumina .  _ 4.76 

Sulphuric  acid - 0.91 

Potash - 0.57 

Nitrogen 2.80 

PER   OXIDE   OF    SILICATES. 

Sent  for  examination  by  the  manufacturers,  the  Per  Oxide  of 
Silicate  Co.,  New  York  City. 


ANALYSES  OF  DRINKING  WATER. 


During 
analyzed  at 
1616. 
1617. 
1618. 
1520. 
1621. 
1522. 
1624. 
1625. 
1553. 


the  past  year  the  following  samples  of  water  have  been 

the  Station. 

Well  water  from  W.  B.  Douglass,  Williston. 

Well  water  from  B.  O.  White,  Burlington. 

Well  water  from  H.  W.  Russell,  Shelbume. 

Well  water  from  A.  Watson,  So.  Burlington. 

Well  water  from  Oscar  Smith,  Brattleboro. 

Well  water  from  Jesse  Gloyd,  Richmond. 

Old  reservoir,  Burlington  water  supply. 

New  reservoir,  Burlington  water  supply. 

Spring  water  from  C.  F.  Smith,  Morris ville.. 


GBAINS  FEB   GALLON. 


Total 
Solids. 


Chlorine. 


PABTS  PER   MILLION. 


Free 
Ammonia. 


Albuminoid 
Ammonia 


1516 

11.70 
0.20 
8.00 
8.20 

• 

0.06 

Trace. 

0.16 

1517 

0.22 

1518 

0.29 

1520 

39.6 

0.23 

1521 

10.9 

0.80 

0.06 

0.12 

1622 

6.36 

0.45 

0.06 

0.12 

1524 

6.60 

0.20 

0.08 

0.16 

'1626 

6.20 

0.30 

0.03 

0.18 

2568 

8.80 

0.20 

*  Too  much  to  measure. 

For  interpreting  these  results  the  following  rule  was  given  in  a 
previous  report,  i.  e.,  water  is  suspicious  if  it  contains  40  grains  per 
gallon  of  total  solids,  three  grains  per  gallon  of  chlorine,  0.05  parts 
free  ammonia  per  million  or  0.10  parts  per  million  of  albuminoid 
ammonia. 
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FOEAGE  CROPS. 


The  Station  tested  several  varieties  oi  forage  crops  the  past 
season,  in  regard  to  their  adaptation  to  our  climate  and  soil,  their 
prodactiveness  and  the  feeding  value  of  the  crop  aB  determined  by 
chemical  analysis.  The  analyses  of  most  of  these  have  already  been 
shown  on  the  preceding  pages. 

PRIOKLT   COMFBET. 

Our  attention  ^as  called  to  this  plant,  by  the  remarkable  suc- 
cess that  had  followed  its  use  on  the  farm  of  the  Sanitarium  at 
GUfton  Springs,  N.  Y.  The  plant  is  propagated  by  root  cuttings. 
The  roots  grown  on  the  Station  farm  were  obtained  from  the  San- 
itarium farm,  Clifton  Springs,  N.  T. 

They  were  set  out  June  16th  on  land  lately  plowed  but  not 
fertilized ;  it  was  poor  land,  and  in  several  respects  the  plants  had 
a  poor  chance  of  making  much  of  a  growth  this  season.  The  rows 
were  three  feet  apart  and  the  roots  were  set  three  feet  apart  in  the 
row.  They  commenced  to  grow  at  once  and  the  first  cutting  was 
made  August  10.  The  fodder  consists  of  the  broad  leaves.  If  the 
plant  is  allowed  to  remain  too  long  before  cutting  it  sends  up  a 
flower  stalk  and  its  feeding  value  is  greatly  diminished.  New 
leaves  commenced  to  grow  as  soon  as  the  first  were  cut  and  two 
more  cuttings  were  made  during  the  fall.  The  early  frosts  did  not 
seriously  injure  its  growth  and  the  fodder  was  still  in  good  condi- 
tion in  October  some  time  after  com  and  Hungarian  had  been 
harvested  on  account  of  the  approach  of  cold  weather.  The  com- 
frey  was  fed  to  eleven  cows  and  all  but  one  ate  it  readily  ;  that  one 
soon  learned  to  like  it.  The  three  crops  averaged  about  three  tons 
each  per  acre  or  nine  tons  for  the  season.  This  yield  ought  to  be 
easily  doubled  next  summer.  The  roots  are  not  inclined  to  spread 
and  remain  year  after  year  in  the  hills  where  they  were  planted. 
The  greatest  objection  to  the  plant  is  the  labor  of  cutting,  since 
each  hill  has  to  be  cut  separately  by  hand.  It  also  requires  liberal 
manuring  to  obtain  the  maximum  crop,  which  at  Clifton  Springs  is 
fifty  tons  x>er  acre.     If  one  has  a  small  piece  of  ground  on  which 
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he  desires  to  get  the  largest  possible  amount  of  fodder  for  green 
feeding  throughout  the  whole  summer,  prickly  comfrey  seems  to  be 
well  adapted  to  his  wants.  It  will  be  seen  by  the  analysis  on  pa^e 
that  prickly  comfrey  contains  a  large  amount  of  the  muscle  or 
flesh  producing  albuminoids  and  rather  a  small  amount  of  the  heat 
producing  elements.  The  dry  matter  has  much  the  same  composi- 
tion as  a  mixture  of  equal  parts  of  cottonseed  meal  and  corn  meal, 
with  the  difference  that  the  fat  is  less  and  the  ash  more ;  but  the 
digestibility  of  the  comfrey  is  less  than  that  of  meal.  Accord- 
ing to  the  artificial  digestion  with  pepsin  solution,  not  more  than 
half  the  albuminoids  of  comfrey  would  be  digested. 

JAPANESE   BUCKWHEAT. 

This  new  variety  of  buckwheat  is  coming  into  general  favor. 
It  was  sown  July  16,  1888,  in  drills  eighteen  inches  apart.  It  grew 
well  in  spite  of  the  drouth,  but  the  growth  was  checked  by  the 
cold,  damp  weather  of  September.  It  was  harvested  October  4, 
after  two  hard  frosts,  the  seeds  being  just  in  the  doug^.  The  plot 
yielded  at  the  rate  of  8,300  pounds  per  acre,  though  the  land  was 
rather  poor ;  this  would  be  3,040  pounds  of  dry  matter  per  acre  with 
a  feeding  value  greater  than  that  of  two  tons  of  good  timothy  hay. 
Part  of  the  fodder  was  given  to  the  cows,  but  was  not  relished  by 
them ;  the  horses  ate  it  greedily,  not  even  leaving  the  large  coarse 
stalks.  This  variety  of  buckwheat  seems  destined  to  play  an  im- 
portant part  in  the  future  farming  operations  of  the  State. 

HUNGABIAN. 

Sown  July  5,  on  land  that  had  just  been  plowed  after  having  a 
crop  of  hay  taken  off.  It  did  not  do  well,  as  the  soil  seemed  to  be 
too  heavy.  The  total  yield  from  the  acre  was  but  5,545  pounds, 
though  there  was  much  of  it  that  produced  at  the  rate  of  more 
than  twice  that  weight  per  acre.  The  crop  as  produced  has  a  feed- 
ing value  about  equal  to  that  of  a  ton  of  hay.  The  Hungarian 
was  put  in  the  silo  and  has  not  yet  been  fed.  Vermont  is  rather  too 
far  north  for  Hungarian  or  millet  to  be  a  successful  crop. 

BARLEY. 

This  very  important  fodder  crop  has  been  greatly  neglected  in 

^^e  State.    It  is  one  of  the  surest  crops,  and  on  the  higher  lands, 

^re  owing  to  early  frosts  corn  is  uncertain,  it  is  one  of  the  best 
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grain  crops  that  can  be  raised.     It  is,  however,  in  its  character  of  a 
soiling  crop  that  we  wish  now  to  call  especial  attention. 

On  most  farms  there  is  a  period  of  three  to  six  weeks  duration 
after  the  com  has  been  cut  and  before  the  cows  are  put  in  the  bam 
for  the  winter.  There  is  an  urgent  demand  for  some  crop  that  can 
be  cut  and  given  to  them  green  as  the  com  crop  has  been  given 
during  the  previous  month.  This  demand  is  fully  and  nicely  met 
by  green  barley.  It  is  not  affected  by  frost  and  continues  to  grow 
until  the  ground  freezes  or  it  is  buried  in  snow.  It  is  very  rapid 
and  vigorous  in  growth  and  a  nutritious  and  well  balanced  feed. 
The  crop  on  the  Station  Farm  was  sown  July  31,  and  feeding  was 
commenced  October  17,  when  the  heads  began  to  show  and  more 
than  two  weeks  after  corn,  and  all  other  fodders  had  been  killed. 
The  yield  was  at  the  rate  of  six  tons  of  green  fodder  per  acre  with 
a  feeding  value  fully  equal  to  a  ton  and  a  half  of  hay.  The  feed 
was  much  liked  by  the  cows  and  they  responded  to  it  with  an  in- 
creased flow  of  milk  even  though  they  had  been  getting  full  rations 
of  the  finest  fodder  com.  The  barley  kept  green  until  it  ws^  cov- 
ered by  snow  a  few  days  before  Thanksgiving  day. 

FODDSB  CORN. 

Fodder  com  is  the  forage  crop  most  generally  used  in  the 
State ;  it  deserves  its  reputation  and  will  continue  to  be  the  stan- 
dard crop  for  fall  and  early  winter  feeding.  The  problems  now  be- 
fore Vermont  farmers  are  what  varieties  to  use,  how  to  plant,  at 
what  time  to  cut  and  how  to  cure. 

The  Station  made  tests  of  all  these  questions.  In  this  con- 
nection we  will  refer  to  the  first,  i.  e.,  what  varieties  are  best  to  use 
for  fodder  com,  whether  for  feeding  dry  or  for  putting  in  the  silo. 
Several  kinds  were  planted,  and  some  that  were  most  promising 
and  well  known  were  selected  for  analysis.  These  corns  were 
sown  in  single  rows  three  feet  apart  and  the  hills  four  feet  apart  in 
the  row.  The  corn  was  planted  June  3,  and  cut  October  1,  after  a 
severe  frost  The  Sanford  is  one  of  the  best  known  fodder  corns 
of  the  State,  and  that  has  been  taken  as  the  standard.  Reducing 
all  to  the  basis  of  dry  matter,  we  have  the  following  comparative 
yield  of  the  various  kinds  : 
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Sanf ord 100 

Learning 163 

Red  Cob -188 

Stowell's  Evergreen 96 

For  feeding  dry  there  may  be  some  doubt  of  the  adyisability 
of  raising  such  large  stalked  varieties  as  the  Learning  and  Red  Ck>b, 
but  for  feeding  green,  after  running  through  the  cutter  or  for  en- 
silage, they  are  much  to  be  preferred  to  the  smaller  yarieties.  In 
our  general  corn  crop  the  Sanf  ord  gave  us  some  good  yields  on 
rather  heavy  clay  and  gravelly  clay  soil ;  the  crop  on  the  heavy 
clay  was  equivalent  in  feeding  value  to  three  tons  of  hay  per  acre 
and  on  the  gravelly  clay,  equal  to  fully  four  tons ;  one  acre  thus 
producing  more  than  enough  fodder  to  keep  a  cow  a  year. 

Of  the  ensilage  corns  we  analyzed,  the  Southern  White  is  much 
the  poorest,  that  is,  a  pound  of  the  dry  matter  has  the  least  value, 
which  is  probably  explained  by  its  being  not  so  advanced  in 
growth ;  the  Leaming  has  the  most  feeding  value  in  each  pound  of 
dry  matter ;  the  percentage  of  digestibility  of  the  albuminoids  is 
also  highest  in  the  Leaming  and  lowest  in  the  Southern  White. 
Comparing  the  fodder  com  with  the  Japanese  buckwheat,  it  will  be 
noticed  that  the  buckwheat  has  less  feeding  value  per  pound  of  dry 
matter  than  the  com^  yet  in  the  condition  it  was  cut  it  is  much  dryer, 
a  ton  having  more  than  twice  as  many  pounds  of  dry  matter  as  an 
equal  weight  of  the  ensilage  corns. 

The  effect  of  frost  on  the  composition  of  fodder  com  was  made 
the  subject  of  several  tests.  The  frosts  of  the  early  part  of 
September  touched  a  good  many  of  the  leaves  of  the  Sanfo'rd 
com.  A  few  days  before  the  hard  frosts  of  September  30,  these 
frozen  leaves  were  collected,  just  the  dried  parts  being  broken  off 
that  had  been  killed  from  the  effect  of  the  first  frost.  The  analyBis 
is  given  under  No.  1074  on  page  74.  The  chemical  composition 
of  the  dry  matter  is  not  very  different  from  that  of  the  green  fodder 
but  the  digestibility  has  materially  decreased,  and  there  has  un- 
doubtedly  been  an  actual  loss  of  dry  matter  through  the  action  of 
the  air. 

On  September  30,  the  Sanford  com  not  yet  cut  was  all  frozen 
•oUd.  When  the  bulk  of  the  field  was  cut,  October  1,  a  few  square 
rods  were  left  untouched.    Some  stalks  of  Ih's  corn  were  cut  Octo* 
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ber  and  had  by  that  time  become  pretty  thoroughly  wilted  from 
the  effects  of  the  freezing  and  thawing.  Some  leaves  from  other 
stalks,  still  green,  but  much  wilted,  were  gathered  at  the  same  time. 
The  analysis  of  the  whole  stalks  is  No.  1076  and  the  leaves  alone 
No.  1077  on  page  74.  The  same  com  when  cut  October  1,  after 
freezing,  but  before  it  had  a  chance  to  dry  out  had  the  composition 
of  No.  1061. 

It  will  be  seen  by  comparing  these  analyses  that  the  relative 
effect  is  the  same,^  i.  e.,  a  loss  of  ash  constituents,  a  decrease 
in  the  valuable  portions  of  albuminoids,  fat,  and  nitrogen  free 
extract  and  an  increase  in  the  less  valuable  part,  the  fiber ;  also  a 
decrease  in  digestibility. 

GRAIN   ANP   MEAL. 

Some  of  the  analyses  given  of  grains  and  meals  call  for  a  few 
observations.  The  brewery  grains  No.  1080  contain  22  per  cent  of 
dry  matter  and  cost  20  cents  per  bushel  weighing  40  pounds.  This 
would  amount  to  two  and  one  fourth  Qents  per  pound  for  the  dry 
matter  contained  or  $45.00  per  ton  of  dry  matter,  when  the  same 
feeding  value  in  cottonseed  meal  or  corn  meal  could  be  bought  for 
$28.00.  Nos.  1078  and  1079  are  very  fine  samples  of  old  process 
linseed  meal. 

ALFAL'FA. 

The  question  of  whether  or  not  alfalfa  was  adopted  to  the  soil 
and  climate  of  Vermont  has  been  much  discussed.  The  Station 
undertook  two  years  ago,  to  make  so  complete  a  test  of  the  matter 
as  to  settle  it  definitely.  Seed  sufficient  to  plant  one-fifth  of  an 
acre  was  sent  free  of  charge  to  forty-four  farmers  scattered  all  over 
the  State. 

Reports  were  received  the  first  fall  from  about  thirty  of  these 
men,  and  these  reports  are  given  on  the  following  pages.  The 
general  opinion  was  favorable  rather  than  otherwise,  and  it  appeared 
when  winter  set  in  that  alfalfa  could  be  counted  among  the  crops  of 
Vermont. 

The  winter  of  1887-8  was  favorable  since  the  snows  came  early 
and  remained  late,  so  that  the  roots  of  the  alfalfa  were  not  dis- 
turbed by  alternate  freezing  and  thawing. 

When  the  reports  were  received  during  the  summer  of  1888, 
concerning  the  condition  of  the  alfalfa,  they  showed  a  complete 
change  of  affairs.  Not  a  man  in  the  whole  forty-four  could  be 
found  to  speak  a  good  word  in  its  favor.  The  spring  of  1888  had 
found  it  missing.  The  reasons  assigned  were  various,  but  the  gen- 
eral fact  was  certain  that  the  alfalfa  had  not  wintered  and  was  a 
failure  so  far  as  a  profitable  crop  was  conce(med. 
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FIELD  EXPERIMENTS  WITH  FERTILIZERS. 


EXPERIMENTS   ON   GRASS   LAND. 

The  following  history  of  the  experiments  on  grass  lands  made 
by  the  Station  the  past  two  years  is  taken  largely  from  the  last 
report : 

At  the  present  market  prices,  phosphoric  acid  that  has  been 
treated  with  acid  to  make  it  readily  soluble  costs  more  than  twice 
as  much  as  the  same  phosphoric  acid  in  its  native  undissolved 
form.  It  becomes  then  a  question  of  great  practical  importance  to 
the  farmer,  whether  there  are  not  some  crops,  or  some  kinds  of  soil, 
on  which  these  cheaper  undissolved  phosphates  can  be  used  to 
advantage  in  place  of  the  dissolved  phosphates  (superphosphates), 
which  are  those  now  principally  used. 

Phosphates  are  used  in  this  State  for  two  general  purposes :  ' 
first,  the  furnishing  of  plant  food  so  as  to  bring  the  crop  to  full  size 
and  weight  and  secondly  to  furnish  that  food  in  a  form  so  soluble 
and  easily  available  that  the  growth  of  the  crop  will  be  quickened, 
its  younger  growth  more  vigorous,  and  the  effects  of  this  be  seen  in 
a  larger  and  earlier  ripened  crop.  For  the  last  named  purpose  the 
undissolved  phosphates  would  not  answer,  and  it  is  this  use  of  the 
phosphoric  acid  that  is  largely  in  the  mind  of  our  farmers  when 
they  buy  superphosphates  for  use  on  corn,  potatoes  and  vegetables. 
On  the  contrary  when  a  farmer  puts  on  twenty  to  twenty-five  loads 
of  stable  manure  to  the  acre  to  the  field  that  he  is  stocking  down  to 
dover  and  timothy,  he  does  not  expect  nor  wish  that  all  this  large 
amount  of  plant  food  shall  be  dissolved  and  become  available  the 
first  year.  It  is  such  cases  as  this  which  present  the  most  promis- 
ing field  for  the  economical  use  of  undissolved  phosphates,  and  for 
this  reason  the  grass  crop  was  the  one  chosen  by  the  Station  for 
its  experiments  with  these  phosphates. 

Two  kinds  of  phosphates  were  tried,  the  fine  ground  South 
Carolina  rock  (known  in  the  trade  as  "  floats,"  because  it  is  ground 
so  fine  that  it  floats  out  of  the  grinder  in  the  current  of  air  that  is 
made   to  pass  constantly  through  the  machine),  and  fine  ground 
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bone  black,  a  refuse  product  from  the  sugar  refineries.  These  two 
sources  furnish  most  of  the  phosphoric  acid  in  the  mixed  fertilizers 
sold  in  this  State. 

The  fertilizers  were  put  up  at  the  Station  in  sets  of  five  bags 
each;  eaeh  bag  to  be  spread  broadcast  on  one-tenth  of  an  acre. 
The  £rst  bag  contained  South  Carolina  rock,  at  the  rate  of  40  pounds 
of  phosphoric  acid  per  acre ;  the  last,  bone  black  sufficient  to  yield 
the  same  quantity  of  phosphoric  acid ;  the  second  and  fourth  were 
for  comparison,  and  contained  no  phosphate — nothing  but  muriate 
of  potash ;  the  middle  bag  was  the  same  as  the  sum  of  the  first  and 
last  plus  plaster  at  the  rate  of  200  pounds  to  the  acre.  The  same 
amount  of  potash  was  supplied  in  each,  namely  at  the  rate  of  15 
pounds  actual  potash  per  acre.  The  nitrogen  and  more  potash  was 
supplied  by  a  top  dressing  of  stable  manure,  which  is  rich  in  nitrogen 
and  contains  considerable  potash,  but  is  relatively  poor  in  phos- 
phoric acid. 

These  experiments  were  tried  on  fifty-four  farms  throughout 
the  whole  State,  and  reports,  more  or  less  full  have  been  received 
from  thirty  two  of  the  trials.  The  figures  show  that  but  slight 
effects  were  obtained  from  the  phosphate  in  this  insoluble  form; 
though  the  final  averages  show  a  small  gain  in  favor  of  the  plots 
receiving  phosphate  yet  taking  the  several  experiments  by  them- 
selves the  crop  where  there  was  no  phosphate  was  as  often  heavier 
as  it  was  lighter  than  that  on  the  plots  where  the  phosphate  was 
applied.  This  would  seem  to  show  that  these  insoluble  phosphates 
when  applied  to  the  surface  of  the  ground,  do  not  become  easily 
dissolved  and  available ;  and  this  is  probably  due  to  the  fact  that 
they  are  not  sufficiently  mixed  with  the  soil  to  be  acted  upon  by  its 
moisture  and  vegetable  acids. 

On  the  following  pages  are  given  the  reports  received  from  the 
various  farms : 
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EXPERI1CSNT8  ON   CORN. 

During  the  summer  of  1888  experiments  were  made  to  test  the 

value  of  insoluble  phosphates  as  fertilizers  for  corn.  The  phos 
phates  selected,  were  ground  South  Carolina  rock  ( ^^  floats  " )  and  a 
finely  ground  slag,  from  certain  iron  works  in  England,  that  con- 
tains large  quantities  of  phosphoric  acid.  The  experiments  were 
tried  in  duplicate  one  set  of  plots  being  on  sandy  land  at  Essex 
Junction,  and  the  other  on  gravelly  clay  soil  just  east  of  the  Uni< 
versity  at  Burlington.  The  kind  and  quantity  of  fertilizer,  the  dis- 
tance apart  and  manner  of  planting  were  the  same  in  both  cases. 

EXPSBIMENT   ON   SANDY   LAND,    ESSEX   JUNCTION. 

The  land  is  a  sandy  loam  that  had  been  mowed  and  cropped 
until  whatever  fertility  it  had  ever  contained  was  pretty  thoroughly 
exhausted.  Ploughed  five  inches  deep,  June  5  and  6,  and  well 
harrowed ;  marked  into  checks  three  feet  each  way  June  8  and 
planted  with  Early  Dutton  corn,  using  the  Eclipse  com  planter 
that  put  part  of  the  fertilizer  in  the  hill  with  the  corn.  As  the  test 
was  designed  to  determine  which  form  of  fertilizer  was  the  most 
profitable  to  use,  the  same  money  value  of  the  different  forms  of 
phosphoric  acid  was  applied  to  each  plot. 

Undissolved  South  Carolina  rock,  "floats,"  dissolved  South 
Carolina  rock  "acid  phosphate,"  English  phosphate  slag  and  dis- 
solved bone  black  have  such  market  values  per  ton,  that  300 
pounds  of  floats,  330  pounds  acid  phosphate,  350  pounds  slag  and 
200  pounds  dissolved  bone  black  cost  about  the  same,  and  they 
were  therefore  used  at  the  rate  of  these  quantities  per  acre.  But 
since  the  insoluble  floats  and  slag  contain  larger  percentages  of 
phosphoric  acid  than  is  contained  in  the  dissolved  phosphates,  the 
same  amount  of  money  buys  many  more  pounds  of  insoluble  phos- 
phoric acid  than  it  does  of  soluble,  and  therefore  the  plots  fertil- 
ized with  the  insoluble  phosphates  received  more  pounds  of  phos- 
phoric acid  than  the  others. 

The  plots  were  each  one-eleventh  of  an  acre  and  were  fertilized 
at  a  rate  per  acre  as  follows  : 
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fts. 

per  acre. 

^6 

•s 
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^ 

o 

o 

"S 

•1 

■§ 

a, 

OD 

• 

H    ^ 

O 

o 

;f^ 

o 

M 

fz; 

!z; 

^ 

Ph 

1 

0 

0 

0 

2 

32 

100 

123 

3 

32  ilOO 

58 

4 

32  100 

107 

6 

32  100 

64 

6 

32  ,  100 

0 

7 

32  100 

123 

8 

32  100 

58 

9 

32 

100 

107 

10 

32 

100 

64 

11 

0 

0 

0 

8OUB0S  OF  PHOSPHORIC  AOID. 


123  jlnsoluble ;  from  undissolved  South  CaroliDa  rock. 
Soluble ;  from  dissolved  bone  black. 
Insoluble ;  from  phosphate  slag. 
Soluble :  from  dissolved  South  Carolina  rock. 

Insoluble ;  duplicate  of  plot  2. 
Soluble ;  duplicate  of  plot  3. 
Insoluble ;  duplicate  of  plot  4. 
Soluble ;  duplicate  of  plot  5. 
No  fertilizer ;  duplicate  of  plot  1. 


The  thirty-two  pounds  of  nitrogen  per  acre  was  derived  one 
fourth  from  nitrate  of  soda,  one-fourth  from  sulphate  of  ammonia 
and  one-half  from  dried  blood  and  other  animal  matter ;  the  potash 
was  entirely  from  muriate  of  potash.  Three-fourths  of  the  nitrogen 
and  potash  was  sown  broadcast  over  the  field  at  the  time  of  planting, 
the  other  fourth  and  the  whole  of  the  phosphate  was  put  in  the  hill 
with  the  planter,  which  furrows  out,  drops  the  seed,  covers  it,  drops 
the  phosphate  on  each  side  the  hill,  covers  and  rolls  down  the  whole 
all  at  one  operation. 

The  fitting  of  the  land  was  done  by  Mr.  Baker,  the  planting 
and  fertilizer  by  the  Station  employes,  under  the  personal  super- 
vision of  the  director. 

The  com  began  to  appear  above  ground  June  15,  and  on  the 
17th  was  all  well  up,  averaging  two  inches  high ;  no  perceptible 
difference  could  be  noticed  among  the  several  plots. 

The  ground  was  cultivated  by  Mr.  Baker  and  kept  in  excellent 
condition.  There  was  almost  no  rain  from  the  time  the  corn  was 
planted  until  July  26,  and  then  but  a  light  shower.  July  5  each 
hill  was  thinned  by  hand  to  four  stalks.  Measurements  were  taken 
'rom  time  to  time  of  the  growth  of  the  corn  as  follows : 
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ATEBAGB  HZIGHT   OF   THE  STALK  OX"  OOBN. 

• 

O 

O 

• 

KIND  OP   PHOSPHATE. 

9 

inches. 

06 
inches. 

00 

<N 

1 

inches. 

Weight  of  an 

average  stalk 

July  28, 

ounces. 

1 

No  fertilizer   

12 
15 
20 
16 
21 
14 
13 
19 
12 
20 
10 

31 
36 
4A 
36 
38 
24 
24 
39 
26 
30 
:     24 

72 
79 
82 
80 
76 
66 
63 
64 
60 
63 
61 

1.7 

2 
3 

Insoluble 

Soluble 

3.7 
9.3 

4 

Insoluble 

5.5 

5 

Soluble 

7.1 

6 

7 

No  phosphate 

Insoluble 

1.3 
2.0 

8 

Soluble 

4.9 

9 

Insoluble 

1.1 

10 

Soluble 

3.7 

11 

No  fertilizer    

1.4 

Oombining  the  duplicate  plots,  gives  the  average  weight  July 
28  as  follows:  Nothing  1.6  oz.  undissolved  South  Carolina  rock 
2.8*  oz.,  phosphate  slag.  3.3  oz.,  dissolved  South  Carolina  rock  5.4  oz. 
and  dissolved  bone  black  7.1  oz.  Thus  from  the  outset  there  was 
a  decided  difference  in  growth,  the  soluble  phosphate  being  far 
ahead  of  the  insoluble. 

The  com  was  not  much  injured  by  the  frosts  of  September  6  and 
7  and  September  16,  when  the  kernels  had  quite  thoroughly  glazed, 
all  the  plots  were  cut,  stooked  and  weighed  separately.  It  was 
noted  that  the  plots  that  had  received  soluble  phosporic  acid  were 
much  riper  and  dryer  than  the  others,  so  that  each  pound  was  more 
valuable,  and  the  gross  weights  did  not  correctly  represent  the  com- 
parative value  of  the  crops  for  the  several  plots.  After  standing 
and  drying  until  December  3,  they  were  reweighed,  then  the  com 
husked  and  weighed  by  itself ;  the  difference  between  these  two 
weights  gives  the  weight  of  the  dry  stover. 
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The  final  weights  giviag  the  corrected  sum  of  the  duplicate 
plots  on  December  3  is  given  below. 


No.  of  the 
Plots. 

Scarce  of  the 
Phosphoric  Acid. 

Weight  of 
ear  corn. 

Weight  of 
stover. 

Total 

weight  of 

crop. 

1+11 

No  fertilizer 

173 

266 

363     • 

261 

388 

230 

252 
267 
332 
266 
346 
310 

425 

2+7 

3+8 

4+9 

5+10 

6+6 

Undissolved  S.  C.  Rock 
Dissolved  Bone  Black. 

Phosphate  Slag 

Dissolved  S.  0.  Rock_- 
No  phosphate 

533 
695 
617 
734 
540 

These  figures  show  that  on  this  sandy  soil  the  dissolved  phos- 
phates did  much  better  than  the  undissolved,  and  that  the  undis- 
solved were  scarcely,  ;f  any,  better  than  no  phosphate  at  all.  Nor 
is  it  difficult  to  see  wtiy  this  should  be  so ;  to  be  of  use  to  the  plant 
these  raw  phosphates  must  be  acted  upon  by  the  vegetable  acids  of 
the  soil  in  the  presence  of  moisture,  and  these  two  requisites, 
moisture  and  vegetable  acids,  that  are  produced  by  the  decay  of 
vegetable  mold,  are  the  two  things  especially  lacking  in  the  sandy 
soil,  on  which  we  were  experimenting. 

The  dissolved  S.  0.  rock  produced  slightly  better  results  than 
the  dissolved  boneblack,  and  by  reference  to  the  table  showing 
how  the  plots  were  ferti  ized  it  will  be  seen  that  this  was  probably 
due  to  the  larger  amount  of  phosphoric  acid  applied. 

In  conclusion  it  is  but  justice  to  Mr.  Baker  to  say  that  he 
aided  our  work  to  the  best  of  his  ability  and  took  such  good  care 
of  the  field  and  crop  that  the  experiment  was  as  successfully  con- 
ducted as  though  it  had  been  on  the  grounds  of  the  Station. 


EXPERIMENT  ON  CLAY  LAND,  BURLINGTON. 

As  has  already  been  stated  the  trial  at  the  University  was  with 
the  same  quantities  of  the  same  kind  of  fertilizers  but  on  moist 
gravelly  clay  land  and  with  the  Sanford  corn.  The  land  was  pre- 
pared June  4,  and  planted  June  5,  in  checks  three  feet  each  way, 
and  five  kernels  in  a  hill.  The  third  week  in  July  the  suckers  were 
pulled  off  and  the  stalks  reduced  to  three  in  a  hill.  The  growth 
was  very  different  from  that  on  the  sandy  land.     There  was  no  dif- 
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ference  perceptible  to  the  eye  in  the  different  plots,  from  the  time 
the  corn  broke  ground  until  the  crop  was  ready  to  cut,  except  that 
the  plots  fertilized  with  soluble  phosphates  were  a  little  earlier  in 
ripening. 

The  corn  was  cut  when  glazing,  allowed  to  stand  in  the  shock 
for  some  weeks,  then  each  plot  weighed  by  itself,  husked,  and  the 
corn  weighed  on  the  cob.     The  final  weights  are  as  follows : 


<u    CD 

525 


1+11 

2+7 

3+8 

4+9 

5+10 

6+6 


Source  of 
Phosphoric  Acid. 


No  fertilizer 

UndissolTed  S.  C.  Rock 
Dissolved  Bone  Black. 

Phosphate  Slag 

Dissolved  S.  0.  Bock. 
No  phosphate 


Weight  of 

Weight  of 

Total 
weight  of 

ear  corn. 

stover. 

crop. 

652 

1648 

2300 

924 

1966 

2890 

859 

2021 

2880 

986  • 

1964 

2950 

760 

2000 

2760 

698 

1922 

2620 

From  these  results  it  will  be  seen  that  the  land  was  quite  rich 
at  the  beginning,  and  that  there  were  no  differences  between  the 
several  plots  from  which  any  useful  lesson  can  be  drawn  except 
that  the  undissolved  phosphates  have  done  fully  as  well  as  the 
dissolved. 

EXPERIMENTS  WITH  FERTILIZERS  ON  POTATOES. 

An  experiment  was  made  with  potatoes  to  test  much  the  same 
question  as  was  asked  of  the  corn,  i.  e.,  the  relative  values  of  solu- 
ble and  insoluble  phosphates  as  fertilizers.  The  whole  field,  ex- 
cept the  oi)ter  plots,  was  heavily  fertilized  with  a  mixture  of  muri  • 
ate  of  potash  and  various  nitrogenous  materials.  It  was  furrowed 
out  in  rows  thirty  inches  apart  and  potatoes  cut  into  quarters  were 
planted  fifteen  inches  apart  in  the  row.  The  materials  containing 
the  phosphoric  acid  were  scattered  by  hand  along  the  row  after 
the  potatoes  had  been  covered. 
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Pounds  per  acre 
of  the  phosphate. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 


No  fertilizer 

Undissolved  S.  C.  rock,  fine  ground 

Dissolved  bone  black 

Undissolved  S  C.  rock,  coarse  ground . 

No  phosphate 

Phosphate  slag _ 

Dissolved'S.  C.  rock 

Undissolved  S.  C.  rock,  fine  ground. . . 

Phosphate  slag 

Dissolved  S.  C.  rock 

No  phosphate _ 

I  Undissolved  S.  C.  rock,  fine  ground 

[Dissolved  bone  black 

I  Undissolved  S.  C  rock,  coarse  grouud. 

Phosphate  slag 

Dissolved  S.  C.  rock. 

No  fertilizer 


300 
200 
300 

330 
275 
450 
495 
413 

300 
200 
300 
330 
275 


The  crop  was  dug,  allowed  to  lie  on  the  ground  a  few  hours 
and  then  weighed,  the  large  and  small  separately.  The  weights 
obtained  are  as  follows : 


No.  of  the 
Plots. 

Source  of  the 
Phosphoric  Acid. 

Weight  of 

large 
potatoes. 

Weight  of 

small 
potatoes. 

T/)tAl 

weight  of 
crop. 

1 

2+12 
3+13 

4+14 
5+11 

Fines.  C.  Rock 

Dissolved  Bone  Black. . . 

Coarse  S.  C.  Rock 

No  Phosphate 

831 
703 
702 
754 
818 
737 

756 

868 

768 

142 
150 
123 
153 
189 
229 

122 

168 

214 

973 
855 
825 
907 

6+15 
7+16 

8+8 

Phosphate  Slag 

Dissolved  S.  C.  Rock... 

Fine  S.  0.  Rock,    large 

Quantitv 

1007 
966 

878 

9+9 
10+10 

Phosphate    Slag,    large 
nuantity 

1016 

Dissolved    S.    C.    Rock 
large  quantity 

982 

From  these  weights  it  will  be  seen  that  the  fine  ground  South 
Oarolina  rock  did  better  than  the  coarse  ground ;  that  the  excess 
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of  phosphoitio  acid  added  to  plots  8,  9  and  10  did  no  good,  since  the 
average  of  these  plots  is  just  the  same  as  the  average  of  plots  2.12, 
6.15,  7.16 ;  that  the  average  of  all  plots  fertilized  with  insoluble 
phosphoric  acid  is  six  pounds  more  than  the  average  of  the  plots  on 
which  the  soluble  phosphates  were  applied,  showing  that  this  par- 
ticular crop  of  potatoes  made  as  much  use  of  the  insoluble  as  of  the 
soluble ;  that  the  phosphate  slag  did  much  better  than  any  other 
phosphate,  and  lastly,  that  the  ground  was  already  pretty  well 
supplied  with  phosphates  since  the  plots  on  which  no  phosphate 
was  put,  did  about  as  well  as  the  others. 

METHODS  OF   PLANTING   CORN. 

A  test  was  made  of  the  different  methods  of  planting  that  are 
possible  with  the  Eclipse  corn  planter.  The  field  was  heavily  fer- 
tilized with  chemicals,  200  lbs.  per  acre  being  put  in  the  hill  or 
drill  with  the  machine  and  the  rest  scattered  broadcast.  The 
rows  were  each  36  inches  apart.  The  first  two  rows  were  planted 
with  the  planter  set  to  drop  five  kernels  in  a  hill,  86  inches  apart  ; 
the  next  two  rows  with  the  machine  set  to  drop  three  kernels  every 
24  inches  ;  the  next  two  rows  two  kernels  each  12  inches  and  the 
next  two  rows  were  intended  to  be  one  kernel  each  6  inches. 
Then  the  whole  set  was  repeated  and  then  repeated  again,  making 
six  long  rows  for  each  of  the  four  methods  of  planting.  Of  course 
it  is  not  to  be  understood  that  these  kernels  were  planted  exactly 
as  they  were  designed,  for  on  rough  ground  the  planter  varies 
slightly  in  the  number  put  in  a  hill,  and  sometimes  scatters  be- 
tween hills.  Our  trial  was  with  the  planter  just  as  it  would  be 
used  in  ordinary  farm  practice. 

The  six  rows  of  each  of  the  four  methods  were  weighed  separ- 
ately after  the  corn  had  stood  several  weeks  in  the  shock  and  was 
quite  well  dried. 


Method  of  Planting. 


Hills  86  inches  apart. 
24 


ti 
u 


12 
6 


u 
u 


Weight  of 
ear  corn. 


Weight  of 
stover. 


390 
343 
803 
224 


1003 

1015 

980 

1819 


Total  weight 
of  crop. 


1898 
1358 
1288 
1543 
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It  will  be  noticed  that  the  two  extremes  have  done  better  than 
either  of  the  means,  the  one  extreme  excelling  in  ear  corn  and  the 
other  in  stover.  This  would  seem  to  indicate  that  for  ensilage  and 
fodder  the  greater  weight  can  be  obtained  by  quite  close  planting, 
yet  as  no  analyses  were  made  it  is  not  certain  that  the  36-inch 
planting  did  not  give  more  real  animal  food  than  the  6-inchy  since 
it  grew  a  much  larger  amount  of  grain,  and  a  pound  of  its  more 
fully  grown  and  perfected  stalks  was  probably  worth  more  for 
feeding  than  the  less  mature  and  more  watery  stalks  of  the  closely 
planted  rows. 

METHODS   OF   PLA17TINO    POTATOES. 

An  acre  of  ground  was  devoted  to  testing,  on  an  extended 
scale,  different  methods  of  planting  potatoes.  The  work  was  con- 
ducted under  the  supervision  of  the  horticulturist. 

The  ground  was  fertilized  with  800  pounds  per  aci!»e  of  good 
commercial  fertilizer,  was  furrowed  out,  and  planted  15  inches  apart 
in  the  row,  the  rows  being  30  inches  apart.  The  two  varieties  of  pota- 
toes used  were  the  Bur  bank  Seedling  and  the  Pecan.  The  methods 
of  planting  tried  were  four,  viz :  halves,  seed  end,  stem  end,  and 
middle.  Alternate  rows  were  planted  with  the  potatoes  cut  in  each 
of  these  ways,  and  these  sets  were  repeated  many  times,  so  that  the 
variations  in  the  ground  should  be  as  completely  as  possible  ehm- 
inated. 


BURBANK. 

Large. 

ibs. 

584 
588 
606 
707 

PECAN. 

Small, 
fts. 

Tot«l. 

9>8. 

Seed  end _ 

Middle 

240 
169 
180 
196 

824 

757 

Stem  end 

786 

Halves 

903 

Large. 

fcs. 

Small. 
&s. 

206 
174 
166 
216 

Total, 
lbs. 

Seed  end - 

368 
356 
271 
517 

573 

Middle 

530 

Hem  end 

426 

\lves  (Burbank) 

732 
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The  record  shows  that  the  halves  yielded  much  better  than  the 
others  in  both  oases,  the  Borbank  being  the  sum  of  seven  trials  and 
the  Pecan  the  sum  of  nine.  As  between  the  seed  end,  middle  and 
stem  end,  the  balance  is  slightly  in  favor  of  the  seed  end. 

MKT&ODS  of  GUTTINQ  and  planting  POTATOES. 

On  the  following  pages  will  be  found  the  results  of  fourteen 
methods  of  cutting  and  planting  potatoes. 

Being  planted  so  late  in  the  season  the  results  obtained  do 
not  have  the  value,  or  the  same  relative  yield,  that  those  planted  at 
the  proper  time  would  have  given,  yet  they  show  that  fairly  good 
yields  can  be  obtained,  by  planting  even  at  this  date. 

The  same  methods  will  be  tried  the  coming  season,  under  as 
nearly  similar  conditions  as  possible. 

The  variety  used  this  season  was  the  Pecan ;  the  potatoes  were 
all  cut  and  planted  the  same  day,  June  23,  in  row  3  fifty  feet  long 
and  three  feet  apart ;  the  seed  being  dropped  two  feet  apart  in  the 
row. 

All  the  rows  but  5,  11,  13  and  14  received  the  same  cultivation, 
i.  e.,  four  times  cultivated  with  the  horse  hoe  and  each  time  also 
hand  hoed.  Bows  5  and  11  were  once  cultivated  with  the  horse 
hoe,  and  once  hoed  by  hand,  they  were  then  ridged  and  received  no 
further  treatment.  Bows  13  and  14  were  once  cultivated  with 
horse  hoe,  without  hand  hoeing,  were  then  mulched,  and  not 
touched  thereafter. 

The  vinesj  were  slightly  frosted  September  5,  but  were  still 
green  until  September  30,  when  they  were  killed  by  a  hard  freeze. 

Bow  No.  1    Planted  with  25  extra  large  tubers  averaging  10  oz. 
No.  2     Planted  with  25  halves  of  tubers  averaging  10  oz. — 

section  cut  lengthwise  of  the  tuber. 
No.  3     Planted  with  25  medium  tubers  averaging  6  oz.,  just 

as  they  were  taken  from  the  cellar,  sprouts  3-5 

inches  long. 
No.  4     Planted  with  25  medium  tubers  averaging  6  oz.,  with 

the  sprouts  removed  close  to  the  tuber. 
No.  6    Planted  with  25  medium  tubers   and  ridged  12-15 

inches  high  during  the  season. 
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No.  6    Planted  with  25  quarters  of  small  tubers  averaging 

2oz. 
No.  7    Planted  with    25    halves   of    seed-ends    taken    from 

medium  tubers. 
No.  8    Planted  with  25   quarters  of  seed-ends  taken  from 

medium  tubers. 
No.  9    Planted  with  25  single  eyes  taken  from  medium  tubers 

cut  shallow  (^  inch  deep). 
No.  10  Planted  with  25  halves  of  single  eyes    taken  from 

medium  tubers,  cut  shallow  as  No.  9. 
No.  11  Planted  with  25  single  eyes  cut  shallow  and  ridged  as 

No.  5. 
No.  12  Planted  with  25  quarters  that  were  cut  from  medium 

tubers  and  dried  on  the  floor  of  a  room  for  four 

weeks  after  cutting. 
No.  13  Planted  with  25  medium  tubers,  covered  about  three 

inches  deep,  and  when  the  stalks  were  four  inches 

above   ground  they  were  mulched  6  inches  deep 

with  fine  hay. 
No  14  Duplicate  of  No.  13. 
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REPORT  OF   THE  HORTICULTURIST. 


-o- 


The  work  duriDg  this,  the  first  summer,  has  been  largely  dre- 
paratory.  Possession  of  the  farm  was  taken  so  late,  that  most  of 
the  fruit  and  vegetables  had  to  be  set  out  and  planted  much  later 
than  was  desirable.  The  results  obtained  cannot  be  considered  as 
conclusive  tests  of  the  different  varieties,  though  they  show  what 
may  be  expected  from  them  by  late  planting. 

A  fruit  garden  has  been  outlined  and  in  it  have  been  set 

Sixteen  varieties  of  Pears. 

"  "  "  Plums. 

"  "  "  Cherries. 

Four  ''  "  Quinces. 

Ten  plants  each  of  thirteen  varieties  of  Currants. 


(( 

"  seven 

"  Gooseberries. 

(( 

"  fifteen 

"  Red  Raspberries. 

(( 

"  six 

"  Yellow      " 

u 

"  three 

'*  Purple      " 

(( 

*'  seven 

"  Black  Cap  Raspberries. 

<( 

"  eleven 

''  Blackberries. 

(( 

"  two 

"  Dewberries. 

Fifty    " 

<< 

"  fifty -four 

"  Strawberries. 

Two     " 

« 

"  forty-nine 

"  Orapes. 

"    trees 

it 

*'  thirty 

"  Apples. 

To  this  it  is  proposed  to  add  all  the  novelties  as  fast  as  they 
come  before  the  public,  and  make  a  specialty  of  testing  the  hardi- 
ness of  the  so-called  ^^  hardy  "  and  Russian  fruits. 

It  is  also  proposed  to  devote  some  attention  to  the  different 
grasses  and  forage  plants  ;  twenty-five  varieties  were  sown  in  June 
on  plats  four  by  twenty  feet,  but  many  failed  to  germinate  and 
other  sowings  will  be  made  the  coming  season. 

Considerable  time  has  been  spent  on  the  orchard,  where  con- 
stant neglect  for  fifteen  years  necessitated  a  severe  pruning. 

Seed-testing  has  received  some  attention ;  the  tests  were  made 
o  ascertwn  the  per  cent,  of  vitality  of  the  seeds  bought  of  different 
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dealers  for  sowing  in  the  field.  The  poor  germinating  quality  of 
some  ''  packet  seeds  '^  on  the  market-causes  annually  great  loss  to 
the  farmers.  There  should  be  a  law  for  the  control  of  the  seed 
trade,  as  stringent  as  that  which  controls  the  sale  of  fertilizers. 
Some  of  the  novelties  offered  by  different  seedsmen  have  been 
tested  the  past  season,  the  results  of  which  will  be  found  in  the 
following  pages. 

Seventy-five  varieties  of  potatoes  have  been  grown  for  the  pur- 
pose of  obtaining  seed  for  further  tests  of  the  varieties. 

Fourteen  different  methods  of  cutting  and  planting  potatoes 
were  tested,  these  with  others  will  be  continued  the  coming  season. 

In  scanning  the  following  pages  it  should  be  kept  in  mind  that 
all  results  were  obtained  on  greensward  turned  under  after  the 
fifteenth  of  May ;  eight  hundred  pounds  per  acre  of  a  complete 
fertilizer  were  then  applied  broad-cast  and  thoroughly  worked  into 
the  soil ;  no  other  fertilizer  whatever  was  placed  in  either  hill  or 
drill. 

On  the  night  of  September  5  occurred  the  first  frost  injuring 
the  beans  and  melons  slightly.  A  hard  freeze  occurred  on  Septem- 
ber 30,  killing  everything  to  the  ground. 

EXPLANATIONS   O^   AHBREVIATI0N8. 

The  following  abbreviations  have  been  used  for  the  names  of 
seedsmen : 

Bgg. — B.  L.  Bragg  &  Co.,  Springfield,  Mass. 

Bpee. — W.  Atlee  Burpee  &  Co.,  Philadelphia,  Pa. 

Evtt — J.  A.  Everitt  &  Co.,  IndianapoHs,  Ind. 

Greg. — J.  J.  H.  Gregory,  Marblehead,  Mass. 

Hill.— H.  H.  Hill,  Isle  La  Motte,  Vt. 

Hen. — ^Peter  Henderson  &  Co.,  New  York,  N.  Y. 

J.  &  I. — Jones  &  Isham,  Burlington,  Vt. 

Liand. — D.  Landreth  &  Sons,  Philadelphia,  Pa. 

Leon. — S.  F.  Leonard,  Chicago,  111. 

Liv. — A.  W.  Livingston's  Sons,  Columbus,  Ohio. 

Nott. — Richard  Nott,  Burlington,  Vt. 

Put. — Luther  Putnam,  Cambridge,  Vt. 

Sib. — Hiram  Sibley  &  Co.,  Rochester,  N.  Y. 

Thor.— J.  M.  Thorbum  &  Co.,  New  York,  N.  Y. 
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BEETS. 

Seeds  of  fiye  varieties  of  beets  were  sown  June  25,  the  soil 
was  harrowed  until  a  good  mellow  seed  bed  was  obtained,  the  rows 
were  three  feet  apart  and  fifty  feet  long,  the  greater  part  of  the  cul- 
tivation being  done  with  the  horse-hoe. 


NAME. 


Eclipse 

Early  Blood  Turnip. - 
Landreth^s  Very  Early 
Lentz  Hybrid 


Greg.  June  25.  July  6. 


u 


Land.! 

Greg.  I 

Pine  Apple Hen.  i 
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MELONS. 


MELONS. 


Eight  varieties  of  musk-melon  and  eight  of  watermelon  were 
planted  June  13th,  in  hills  six  by  six,  cultivation  the  same  as  given 
encumbers.  The  vines  grew  vigorously  and  covered  the  ground, 
but  the  frost  of  September  5tb,  destroyed  them  entirely,  and  none 
of  the  fruit  fully  ripened,  the  Casaba  being  the  nearest  to  maturity. 


NAME. 


S 
o 
.1-1 


MUSK'MELONS. 

Casaba _ 

Champion  Market. 

Montreal 

Orange  Cream 

Osage  

Princess 

Sibley's  Best 

Yandalia 

WATEB -MELONS. 

Boss - 

Mountain  Sweet — 
Mountain  Sprout . . 
Stoke's  Extra  Early 
Sibley's  Triumph  _ . 
Triumph  of  Asia . . 

Vick's  Early 

Volga 


Greg. 

Bpee. 
Land. 
Liv. 
Leon. 

Sib. 
Bgg. 

Greg. 

Put. 

Greg. 

Sib. 

Liv. 

Greg. 

Sib. 
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FUMPKIirS. 


PUMPKINS. 


-  The  following  varieties  of  pumpkins  were  planted  on  the  29th 
of  June.  Same  cultivation  given  them  as  the  melons.  The  frost 
of  September  6th  destroyed  the  vines  entirely,  allowing  none  of 
the  fruit  to  mature. 
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GRASSES,  CLOVERS  AND  FORAGE  CROPS. 


TWENTY-FIVE  varieties  of  grasses  were  sown  June  13th ; 
about  one-half  failed  to  germinate  and  the  remainder  did  not  make 
a  satisfactory  growth. 

Seven  varieties  of  clover  were  also  sown  on  the  same  date. 
These  made  a  better  catch  than  the  grasses,  and  a  fair  growth 
during  the  season. 

Of  the  forage  crops  tested,  the  barley  and  prickly  comfrey 
gave  excellent  results  ;  the  results  obtained  with  the  comfrey  have 
already  been  given  on  page  77. 


Ghrctsaes, 
Crested  Dogstail. 
Couch. 
Cuba. 

Dwarf  English  Rye. 
Fowl  Meadow. 
Hard  Fescue. 
Italian  Rye. 
Kentucky  Blue. 
Meadow  Fox-tail. 
Meadow  Fescue. 
Meadow  Soft 
Orchard. 
Perennial  Rye. 
Rhode  Island  Bent. 
Rescue. 

Rough  Stalked  Meadow. 
Red  Fescue. 
Red  Top. 
Sheep  Fescue. 
Sweet  Vernal. 
Tall  Meadow  Oat. 
Tall  Fescue. 
Wire. 

Wood  Meadow. 
Yellow  Oat. 


LIST   OF   VAEIBTIES   TESTED. 

Clovera. 
Alfalfa. 
Alsike. 
Bokhara. 
Crimson. 
Large  Red. 
Medium  Red. 
White. 


Forage  Crops, 
Common  Millet. 
Fall  Barley. 
Hungarian  Grass. 
Prickly  Comfrey. 
Sainfoin. 
Vetches. 
White  Dhoura. 
Yellow  Dhoura. 
Winter  Rye. 


FRUITS. 
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The  following  is  a  list  of  the  large  and  small  fruits  set  out  the 

m 

past  season.     Considering  the  late  planlicg  they  have  made  an  ex- 
tra good  growth. 


StrVMER. 

Benoin. 
Early  Harvest. 
Red  Astrachan. 
William's  Favorite. 


Ben  Davis. 
Baldwin. 
Golden  Busset. 
Grimes'  Golden. 
Mann. 

Mcintosh  Red. 
Northern  Spy. 
Pewaukee. 

Alexander. 

Arabskoe. 

Titooka. 

Agawam. 
Dorchester. 
Early  Cluster. 
Early  Harvest. 
Eittatinny. 
Mlnnewaski. 

Lucretia. 


Black  Eagle. 
Black  Tartarian.- 


FRTJITS. 

APPLEa 

FALL. 

Dutchess  of  Oldenburg. 
Fall  Pippin. 
Fameuse. 
Maiden's  Blush. 
St.  Lawrence. 

WINTER. 

Pomme  Grise. 
Rambo. 
Red  Canada. 
Roxbury  Russet. 
Talman's  Sweet. 
Twenty  Ounce. 
Wealthy. 
Wagner. 

RUSSIAN    VARIETIES. 

Tetofsky. 

Yellow  Transparent. 

BLACKBERRIES. 

Snyder. 

Stone's  Hardy. 
Taylor's  Prolific. 
Wilson's  Early. 
Wilson's  Junior. 

DXWBERRIEa 

Mammoth. 

CHERRIES. 

Trandescant's  Black. 
Windsor. 
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FRUITS. 

Goe's  Transparent 

Yellow  Spanish. 

Early  Purple. 

Arch  Duke. 

Gov.  Wood. 

Early  Richmond. 

Cleveland. 

Montmorency. 

Kirkland's  Mary. 

Olivet. 

Napoleon. 

Boyal  Duke. 

QUINOES. 

Orange. 

Champion. 

Auger's. 

Bea's  Mammoth. 

• 

CUBRANTS. 

Black  Naples. 

Prince  Albert. 

Black  Champion. 

Prince  of  Wales. 

Black  English. 

Bed  Dutch. 

Grandall. 

Yersaillaise. 

Cherry. 

White  Dutch. 

• 

Fay's  Prolific. 

White  Grape. 

London  Bed. 

GOOSEBERRIES. 

Crown  Bob. 

Pale  Red. 

Downing. 

Smith's  Improved. 

Houghton. 

White  Smith. 

Industry. 

GRAPES. 

Agawam. 

Janesville. 

Amber. 

Lindley. 

Amber  Queen. 

Lady  Washington. 

Black  Diamond. 

Massasoit. 

Black  Eagle. 

Merrimack. 

Barry. 

Martha. 

Brighton. 

Millis. 

Champion. 

Moore's  Early. 

Clinton. 

Maxatawney. 

Croton. 

Noah.' 

Cottage. 

Niagara. 

Concord. 

Othello. 

Delaware. 

Pocklington. 

FBUITS. 
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Dracut  Amber. 

Eaton. 

Elvira. 

Eldorado. 

Eva. 

Early  Victor. 

Eumelan. 

Empire  State. 

Florence. 

Grein's  Golden. 

Hartford. 

Ivea. 


Perkins. 

Prentis. 

Roger's  No.  41. 

Salem. 

Transparent.  * 

Yergennes. 

Worden. 

WUder. 

Woodruflf  Red. 

Wyoming  Red. 

Winchell. 


BUMMER. 


Bartlett. 

Beurre  Giffard. 

Glapp's  Favorite. 

Flemish  Beauty. 

Souvenir  du  Congress.  Urbaniste. 


PEARS. 

FALL. 

Belle  Lucrative. 
Howell. 
Seckel. 
Sheldon. 


Bradshaw. 
Coe*B  Golden  Drop. 
Duane's  Purple. 
Decaisne. 
Green  Gage. 
Imperial  Gbge. 


BED. 


Hrandywine. 
Cuthbert. 
Clarke. 
£arly  Pride. 
Early  Prolific 
Hansel 


PLUMS. 

Jefferson. 
Lombard. 
McLaughlin. 
Moore's  Arctic. 
Prince  Engelbert. 
Quackenbos. 

RASPBERRIES. 


WINTER. 

Beurre  d'Anjon. 
Dana's  Hovey. 
Easter  Beurre. 
Josephine  of  Malines. 
Lawrence. 
Winter  Nelis. 


St.  Lawrence. 
Washington. 
Yellow  Gage. 
Yellow  Egg, 


YELLOW. 

Brincle's  Orange. 
Beebe's  Golden. 
Caroline. 
Ohamplain. 
Golden  Queen. 
Yellow  Antwerp. 
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PEUIT8. 


Herstine. 

Hornet. 

Hudson  Biver  Antwerp. 

Kneyett,s  Giant. 

Bancocas. 

Reliance. 

Scarlet  Qem. 

Superb. 

Turner. 


Belle  de  Bordelaise. 
Bubach. 
Black  Defiance. 
Bidwell. 
Belmont. 
Crystal  City. 
Crimson  Cluster. 
Chas.  Downing. 
Cumberland. 
Crescent 
Champion. 
Duchess. 
Gipsy. 
Gold. 
Garretson. 
Gandy. 

Golden  Defiance. 
Haverland. 
Henderson. 
Itasca. 
Jucunda 
Jessie. 
Jewell. 

Jersey  Queen. 
Logan. 
Lida. 
jegal  Tender. 


PURPLE. 

Falstof. 

Fontenay. 

Franconia. 

BLACK   GAPS. 

Carman. 

Earheart. 

Hilborn. 

Johnson's  Sweet 

Mammoth  Cluster. 

Nemaha. 

Ohio. 

STRAWBERRIES. 

Lenig's  White. 

Moore's  Prolific. 

Mrs.  Garfield. 

Mt.  Vernon. 

Montreuil. 

Manchester. 

Mammoth. 

May  King. 

Mod  mouth. 

Miner's  Prolific. 

Nicanor. 

Ontario. 

Pioneer. 

Parry. 

Prince  of  Berries. 

Eoyal  Hautbois. 

Bay's  Prolific. 

Summit. 

Sharpless. 

Tromphe  de  Gand. 

Turner's  Beauty. 

Warren. 

Wood  Alpine  (Bed.) 

Wood  Alpine  (White.) 

Wilson. 

Woodruff. 

Windsor  Chief. 


POTATO  BLIGHT. 


ABOUT  the  first  of  August  a  few  varieties  of  potatoes  were 
attacked  by  the  blight.  Bliss'  Triumph  was  found  August  24th  to 
have  nearly  all  the  leaves  affected,  and  two-thirds  of  them  had 
dropped  to  the  ground.  Many  of  the  stalks  to  all  appearance 
were  dead.  Ten  hills  were  immediately  dug,  cleaned  carefully  of 
all  dirt  and  weighed  ;  the  stalks  of  the  next  ten  hiUs  were  cut  off 
close  to  the  ground,  and  the  next  ten  hills  were  allowed  to  remain 
as  they  naturally  grew. 

On  October  16th,  the  two  remaining  lots  were  dug,  carefully 
cleaned  and  weighed,  as  the  first. 


Dug  Aug.  84. 


Dug  Oct.  16.   Tops  cue      Dug  Ocu  16.  Tops  lettgrowlng. 


No.  Merc)iantal>le  Tubers  26.  No.  Merohautable  Tutors,  88. 
*•   SmaU  "       40.,  "    Small  «•         89 

"  Size  of  Marbles,  84.  "   Size  of  Marbles,  6. 

Buckshot,  6.    '*        <*     Buckshot,  a 

Total  No,       106.  Total  No.,        78. 


i« 


<( 


Total  Weight,  8  lbs.  11  oz. 


Total  Weight,  9  lbs.  10  oz. 


No.  Merchantable  Tubers, 
••  SmaU  •* 

«  Size  of  Marbles, 
*•       "     Buckshot, 
Total  No., 


41. 
31. 

7. 

6. 
84. 


Total  Weight,  18  lbs.  9  oz. 


It  will  be  seen  that  quite  an  increase  in  size  occurred  to  those 
which  were  left  undisturbed.  It  would  seem  that  it  is  better  to 
leave  them  in  the  ground  than  to  dig  as  soon  as  the  blight  strikes 
them,  unless  there  is  a  large  amount  of  decay.  With  us  this  year, 
in  this  field  especially,  there  was  scarcely  any  decay  to  be  observed. 


INSECTICIDES. 


(Used  in  the  Orchard  and  Field.) 

The  old  orchard  originally  contained  one  hundred  and  forty- 
three  trees,  mostly  Rhode  Island  GreeningF,  set  out  in  the  spring 
of  1860.  Of  tbe  original  number  only  ninety  trees  remained.  The 
heads  had  been  formed  very  low,  scarcely  any  pruning  had  ever 
been  done,  and  the  condition  of  the  trees  can  well  be  imagined 
when  we  took  possession. 

A  vigorous  pruning  was  the  first  thing  in  order;  afterward 
ploughed  in  part,  by  running  a  furrow  six  or  eight  inches  deep  in 
the  centre  of  the  row  gradually  ploughiog  more  shallow  as  we 
neared  the  rows. 

When  the  leaves  were  ab')ut  two- thirds  of  an  inch  long,  May 
23,  they  were  found  to  be  thoroughly  infected  vrith  aphides  (the 
green  plant  louse).  We  immediately  mixed  up  the  following 
solutions  and  applied  them  with  2k  force  pump  and  spray  nozzle: 

Solution  A. — 1  pound  Paris  Purple  to  60  gallons  of  water. 

Solution  B. — 1  pound  Purple  to  60  gallons  of  water. 

Solution  C. — 1  pound  Paris  Qreen  to  60  gallons  of  water. 

Solution  D. — 1  pound  White  Arsenic  to  60  gallons  of  water. 

Each  solution  was  applied  to  different  rows  of  trees,  on  May 
23rd,  24th,  and  25th. 

None  of  these  seemed  to  prove  entirely  effectual. 

The  same  solutions  were  applied  to  the  same  rows  of  trees 
June  7th  and  8th,  for  the  destruction  of  the  tent  caterpillar  (Gli- 
socampa  Americana),  whose  unsightly  nests  began  to  show  at  this 
time. 

While  each  of  the  solutions  proved  effectual  in  most  cases,  so- 
lution B,  gave  the  best  geneil^al  results,  although  the  solution 
seemed  a  little  too  strong  as  it  turned  some  of  the  leaves  yellow. 

After  the  fruit  was  about  the  size  of  a  small  marble,  and  before 

it  had  turned  downard,  the  same  solutions  were  applied  to  the  same 

rows  of  trees  to  prevent  if  possible  the  ravages  of  the  codling 

moth  (Carpocapsa  pomonella.)     Bows  were  left  which  received  no 

"plication  whatever  during  the  whole  season. 
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When  the  apples  were  haryested,  in  some  cases,  those  trees 
Tv^hich  had  received  the  poison,  were  the  most  affected  by  the  moth. 

So  far  as  the  results  show,  no  benefit  was  derived  from  the  ap- 
plication of  the  poison  for  the  latter  purpose. 

These  same  solutions  will  be  tried  in  the  same  way  the  coming 
season  to  see  if  the  same  results  will  be  obtained. 

The  crops  in  the  field  were  very  free  from  all  insect  pests  the 
past  season,  owing  perhaps  to  the  late  planting.  Very  litile  dam- 
age was  done  to  the  potatoes  by  the  potato  beetle  (Doryphora  10- 
lineata  Say.)  Three  applications  of  Solution  C,  were  applied  from 
a  common  hand  sprinkler  and  were  effectual. 


SEED  TESTS. 


The  question  of  the  purity  and  the  germinating  power  of  seeds 
has  become  one  of  great  importance  and  has  awakened  considerable 
interest  among  the  farmers  of  this  State.  The  perfect  seed  test  is 
the  actual  planting  of  the  seed  in  the  soil.  In  the  place  of  this  tedi- 
ous and  cumbersome  process,  various  compact  seed  testers  have 
been  used.  One  of  the  best  of  these  is  that  used  at  the  New  York 
Experiment  Station.  The  following  experiments  were  designed  to 
test  not  only  the  real  germinating  power  of  the  seeds,  but  also  to 
make  a  comparison  of  the  results  obtained  by  this  seed  tester  and 
by  planting  in  soil. 

A  brief  description  of  the  seed  tester  used  is  as  follows:  It  con- 
sists of  a  copper  box  14  inches  long  by  9  inches  wide,  and  3^  inches 
deep,  with  a  narrow  copper  shelf  on  each  side  ^  inch  below  the  top. 
On  these  shelves  rest  brass  wires,  which  serve  as  supports  for  as 
many  pockets  or  folds  of  cotton  cloth.  In  the  bottom  of  the  box  is 
^  inch  of  water,  but  it  does  not  touch  the  pockets,  all  the  moisture 
reaching  the  seeds  which  lie  in  the  folds  by  a  gradual  absorption. 
The  ends  of  the  cloth  dip  into  the  water,  and  carry  moisture 
throughout  its  entire  length  by  capillary  action.  A  pane  of  glass 
covers  the  box  and  insures  a  saturated  atmosphere.  It  seems  to  be 
necessary  for  the  best  results  that  the  temperature  should  be  vari- 
able, falling  at  night  and  rising  during  the  day,  in  imitation  of  the 
natural  conditions  of  the  soil.  A  box  of  the  above  size  will  contain 
40  pockets,  and  each  pocket  hold  from  £0  to  100  seeds.  Fifty  seeds 
were  used  in  each  of  the  following  tests,  and  were  examined  daily 
to  record  those  that  had  sprouted.  The  seeds  were  all  obtained 
directly  from  the  growers. 

In  the  following  tables  the  result  is  given  of  the  time  of  germ- 
ination in  days,  of  60  seeds  of  each  variety,  taken  from  same  pack- 
ets, treated  exactly  alike  and  under  same  conditions,  in  both  seed 
tester  and  hot  bed.  The  temperature  in  seed  tester  was  kept  from 
^0  to  80  degreee  in  the  trial  of  tomato  and  pepper  seed,  and  from 
>  to  70  degrees  in  the  trial  of  cabbage  and  cauliflower.    That  of 
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the  hot  bed  was  86  degrees  in  the  division  where  cabbage  and  cauli- 
flower was  planted,  and  90  degrees  in  that  where  tomato  and  pep- 
pers were  sowed,  the  heat  gradually  receding  as  the  heating  mate- 
rial spent  its  force.     All  seed  was  planted  in  hot  bed  May  2d,  p.  m. 

AYBRAOE  RESULTS  OF  THB  TWO  METHODS. 
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ON  CERTAIN  INJURIOUS  INSECTS. 


G.  H.  Perkins. 

Daring  the  past  year  no  single  species  of  insect  has  committed 
such  ravages  in  Vermont  as  to  bring  it  into  special  notoriety,  but 
numerous  minor  depredations,  which,  though  not  very  alarming  in 
extent  in  any  one  locality,  yet  in  the  aggregate  are  of  much  greater 
importance  than  many  suppose,  have  gone  on  over  the  whole  State. 
Because  the  injurious  results  which  follow  the  attacks  of  many  well 
known  species  are  not  so  great  as  to  arouse  indignation  and  dread, 
it  is  all  the  more  needful  that  vigilance  should  be  used  by  those 
whose  attention  is  called  to  the  subject  lest  apathy  and  carelessness 
lead  to  such  a  let-alone  policy  that  species  now  only  moderately 
injurious  shall  soon  become  a  terror  to  the  country.  The  rapid 
increase  of  most  insects  when  unchecked  by  either  natural  or  arti- 
ficial means  is  so  incredibly  great  that  every  now  and  then  a  long 
known  though  but  little  regarded  pest  appears  as  if  by  magic  in 
devastating  hordes,  and  in  one  season  causes  the  loss  of  thousands 
of  dollars.  Hence  it  is  very  desirable  that  not  only  there  be  con- 
nected with  every  Experiment  Station  those  who  are  studying  the 
habits  of  injurious  insects  and  devising  means  for  their  destruction, 
but  that  every  fruit  grower  and  farmer  shall  join  in  the  work,  and 
by  observation  and  experiment  help  it  on.  Even  so  little  a 
thing  as  an  inquiry  sent  from  some  orchard  or  farm  to  the  Station 
may  be  the  first  step  toward  effectually  checking  the  progress  of 
some  depredator,  and  certainly  any  facts  which  may  have  been 
noticed  in  the  life-history  of  an  insect  will,  if  made  known,  be  of 
great  value.  No  one  need  hesitate  either  to  observe  or  to  make 
known  his  observations  because  they  seem  to  him  of  little  value,  for 
unless  he  is  quite  familiar  with  the  writings  of  entomologists  he  can 
not  know  but  that  the  bit  of  information  he  has  to  offer  is  just  the 
missing  link  needed  to  make  a  fragmentary  life-history  complete. 
Agriculturalists  may  be  sure  that  no  true  student  of  science  will  ever 
look  askance  at  any  observations,  carefully  made,  which  they  may 
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offer.  Thej  may  be  sure  that  all  suoli  will  be  very  gratefully 
received,  for  it  is  by  these  that  science  is  greatly  strengthened. 
Very  few  of  even  our  commonest  insects  are  really  well  known.  In 
case  of  nearly  every  one  there  are  gaps  in  the  life-history  yet 
unfilled  and  the  most  casual  observation  may  fill  any  one  of  these. 
It  is  well  to  have  eyes  open  to  all  the  facts  which  nature  may 
present  as  one  goes  about  his  daily  work,  but  it  is  better  to  give 
especial  attention  to  a  few  species,  to  know  much  about  these. 
Those  who  wish  to  make  the  most  of  their  opportunities  will  find 
any  one  or  all  of  the  following  books  very  helpful.  Perhaps  to  one 
not  caring  to  study  insects  very  much  except  as  they  are  infesting 
his  own  orchard  or  fields,  Saunder^s  Insects  Injtiriotis  to  Fruity 
published  by  Lippincott  at  $3  00,  is  the  best  work  available.  Of 
less  value,  chiefly  because  more  limited  in  its  scope,  is  Mrs.  Treat's 
Lisects  of  Farm  and  Garden^  O.  Judd  &  Co.,  $2.00.  Those  who 
intend  to  do  more  thorough  work  will  need  Fackard^s  Ghiide  to  the 
Study  of  Insects,  Holt  &  Co.,  $5.00,  and  Harris's  Insects  Injurious 
to  Vegetation^  $4.00  ;  Prof.  Packard's  Fntomology  for  Beginners^ 
Holt  &  Co.,  $1.50,  is  a  most  admirable  little  work,  and  would  be  of 
value  used  in  connection  with  either  Mrs.  Treat's  or  Mr.  Saunder's 
books.  A  work  entitled  Introduction  to  Entomology,  price  $2.00, 
by  Prof.  J.  H.  Comstock  of  Ifchica,  N.  Y.,  has  recently  been  published 
and  will  undoubtedly  be  very  useful. 

During  the  year  inquiries  have  been  received  asking  information 
respecting  numerous  species  of  insects,  and  while  it  might  be  of 
interest  if  all  of  these  could  be  discussed,  but  only  a  very  small 
space  could  be  given  to  each,  and  it  seems  better  to  take  up  a  few 
species  more  at  length.  One  of  the  most  abundant  and  injurious 
insects  in  Vermont  is 

LA.OHNOSTERNA  FUSCA,  FBOHL. 

This  beetle,  commonly  known  as  the  June  bug,  May-beetle, 
Dor-bug  and  in  its  larv8B  state  as  the  White  Grub  has  for  some 
years  been  a  great  pest  in  many  parts  of  the  State.  The  clumsy, 
blundering,  dark  chestnut  beetle  hardly  needs  description,  for  it  is 
little  likely  to  be  mistaken.  It  appears  about  the  first  of  May, 
though  usually  not  in  large  numbers  till  a  week  or  two  later.  It 
does  not  appear  in  ec[ual  numbers  in  different  seasons,  but  has  its 
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seasons  of  great  abundance  and  those  of  comparative  scarcity,  but 
I  do  not  find  any  regularity  in  its  greater  or  less  abundance,  though 
some  observers  think  that  it  occurs  most  plentifully  every  three 
years.  It  is  nocturnal  in  its  habits,  remaining  for  the  most  part 
at  rest  during  the  day,  but  at .  dusk  it  flies  about  devouring 
leaves  and  buds  of  fruit  and  shade  trees,  sometimes  to  an  extent 
that  is  very  harmful.  It  is  found  over  the  whole  northern  United 
States,  though  by  no  means  equally,  since  it  is  very  common  in 
some  places  and  quite  scarce  in  others. 

After  flying  about  each  evening  for  two  or  three  weeks,  the 
eggs  being  deposited,  the  beetles  die.  Either  through  their  own 
stupidity  or  by  the  force  of  the  wind  they  are  sometimes  carried 
out  over  the  lake  near  Burlington,  and  dropping  into  it  are  drowned, 
to  be  washed  upon  the  shore  in  ridges  which  are  sometimes  of  great 
extent. 

Just  how  or  where  the  eggs  are  laid  has  not  been  fully  settled. 
Prof.  Riley  says  that  they  are  placed  in  a  ball  of  earth  between  the 
roots  of  grass.  Prof.  Burrill  declares  that  he  saw  a  female  at  twi- 
light depositing  eggs  as  she  flew  just  above  the  ground.  Mrs 
Treat  says  that  the  beetle  burrows  a  few  inches  in  the  ground  and 
deposits  there  thirty  or  forty  eggs.  Mr.  Bernard,  in  an  article  to 
which  Mr.  Lintner  has  called  attention,  published  in  Pat.  Office 
Rep. .  1852,  says  that  the  eggs  are  deposited  upon  grass  land  or  light 
loamy  soil,  while  Mr.  Lintner  suggests  that  the  eggs  are  laid  in  the 
ground  before  the  beetle  comes  from  it.  Nor  does  the  time  required 
for  the  hatching  of  the  eggs  appear  to  be  much  better  determined. 
It  is  however  certain  that  when  the  little  white  eggs  hatch  the  white 
worms  that  come  from  them  are  found  in  the  ground  where  they 
live  and  grow  for  probably  three  years  until  the  full  grown  larva 
is  over  an  inch  long,  a  stout,  white  worm  with  a  shining  brown 
head — the  White  Grub.  Its  food  from  flrst  to  last  consists  of  living 
vegetable  matter,  usually  the  roots  of  plants  and  hereby  it  does 
great  mischief.  Large  areas  of  turf,  especially  in  meadow  land, 
have  been  destroyed  by  these  grubs  who  devour  the  roots  com- 
pletely. Strawberry  beds  meet  the  same  fate,  and  so  do  any  crops 
the  roots  of  which  come  in  the  way  of  this  devourer.  It  is  es- 
pecially fond  of  moist  grass  land,  heoce  it  is  always  dangerous  to 
"^lant  land  which  has  been  recently  of  this  sort  with  strawberries, 
does  not  usually  feed  far  below  the  surface,  but  iu  wintei*  it  piob- 
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ably  goes  down  below  frost  It  is  sometimes  very  destructive  to 
potatoes,  eating  large  portions  from  the  tubers.  Com  has  also 
suffered  much  from  it,  but  grass  has  been  more  injured  in  this 
region  than  any  other  plant,  many  acres  having  been  destroyed  and 
many  fine  lawns  seriously  injured.  After  feeding  for  two  years 
sometimes,  three  years  usually,  and  possibly  in  some  cases  four 
years,  the  grub  finally  encloses  itself  in  an  oval  shell  or  case  made 
of  small  particles  of  earth  glued  together,  and  remains  dormant  for 
several  weeks,  probably  about  two  months,  at  the  end  of  which 
time  the  perfect  beetle  comes  out.  As  this  is  late  in  summer  or 
early  fall  the  beetles  do  not  come  from  the  earth  but  remain  there 
through  the  winter,  making  their  appearance  in  the  spring  follow- 
ing. A  few  individuals  however  come  from  the  ground  at  once,  as 
I  have  found  them  here  in  Burlington  from  September  till  after  the 
first  of  November,  though  unless  the  fall  were  mild  and  the  ground 
unfrozen,  none  would  be  found  so  late  as  November.  These  early 
beetles  most  likely  all  perish  during  cold  weather  and  we  have 
only  the  great  number  which  appear  in  the  spring  to  consider. 
Unless  very  abun  dant,  the  adult  beetles  do  not  ordinarily  do  very 
much  harm,  but,  as  has  already  been  noticed,  they  do  sometimes 
destroy  the  foliage  of  fruit  and  shade  trees  to  such  an  extent  as  to 
seriously  hinder  their  developement,  at  least  for  that  season. 

Remedies. — These  are  numerous,  but  none  so  effectual  as  to 
wholly  exterminate  the  pest.  All  of  them,  however,  are  of  value  in 
checking  its  increase  and  ravages.  In  the  larva  state,  when  it  is  by 
far  most  injurious,  it  is  protected  by  its  subterranean  habit  so  that 
it  is  difficult  to  reach  it  with  insectcides.  It  has,  however,  many 
natural  enemies,  and  can  be  at  least  in  part  overcome  by  various 
applications  Yarioas  animals  feed  upon  the  grubs,  and  thus  destroy 
many.  Perhaps  none  does  more  efficient  service  in  this  way  than 
the  skunk.  This  animal  digs  them  out  of  their  hiding  places  and 
greedily  devours  them.  The  raccoon  also  devours  all  of  them  it  can 
get,  and  so  do  moles  and  shrews.  Of  course,  as  the  country  be- 
comes settled  and  these  wild  creatures  are  driven  out,  their  aid  as 
insect  destroyers  is  lost,  but  their  place  may  be  fully  taken  by 
swine,  which  are  able  to  root  up  and  destroy  many  insect  pests,  and 
it  is  a  most  wise  plan  to  turn  a  number  of  these  animals  into  any 
field  which  is  infested  with  insects  that  live  upon  or  in  the  ground, 
for  in  a  few  days  they  will  destroy  most  of  them.    Beside^  cpmmon 
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fowls,  which  are  able  to  destroy  the  grubs  whenever  they  come  near 
the  surface,  many  birds  are  more  or  less  efficient  Chief  among 
smaller  birds  is,  in  this  region,  the  robin.  I  have  seen  a  dozen  or 
more  of  these  birds  collected  about  the  brown  patches  of  dead  grass 
beneath  which  were  the  grubs  which  had  destroyed  it,  pulling  them 
out  with  great  zeal  and  success.  Catbirds,  blackbirds,  crows, 
kingbirds,  bluejays,  and  very  probably  other  birds,  also  eat  the 
grubs.  There  are  also  tiger  beetles  that  kill  them,  and  Prof.  Biley 
has  described  a  small  wasp-like  insect  which  he  says  kills  many  of 
the  grubs  by  laying  its  eggs  on  the  grub,  which  hatching  the 
larva  eat  their  host.  There  is  also  a  "  white  grub  fungus,"  which 
grows  in  two  long  horn-like  processes  from  the  larva,  and  by  its 
growth  destroys  it.  Of  artificial  remedies,  many  have  been  pro- 
posed, and  some  appear  to  have  been  successful.  Wood  ashes 
mixed  with  the  soil  render  it  very  unpleasant  to  the  grubs,  and  in 
some  cases  have  proved  very  efficient.  Gas  lime  is  also  very  good 
used  as  top  dressing  upon  unplanted  ground,  just  as  drawn  from 
the  works,  but  if  crops  are  already  growing  on  the  ground  it  cannot 
be  used  until  it  has  been  composted  and  exposed  to  the  air  for  some 
time.  An  old  remedy  and  one  which  90  far  as  it  goes  must  be  en- 
tirely efficacious,  is  that  of  skaking  the  beetles  from  the  trees  in 
which  after  their  nights  of  flying  about  they  settle.  This  can  best 
be  done  early  in  th<3  morning,  and  many  may  be  taken  and  killed  in 
this  way,  but  n^icessarily  it  is  of  only  limited  application.  Common 
salt  is  a  useful  remedy,  inasmuch  as  it  is  beneficial  to  the  land  to 
which  it  U  applied  and  at  the  same  time  is  distasteful  to  the  white 
grub.  A  remedy  recommended  by  Mr.  Lintner,  State  Entomolo- 
gist of  New  York,  one  which  though  certainly  effectual  would  not 
be  tried  except  as  a  last  resort,  is  starvation.  It  is  obvious  that  in 
case  of  any  insect,  deprivation  of  all  food  brings  destruction  unless 
it  can  seek  new  pastures,  which  is  not  true  to  any  extent  of  such 
insects  as  the  white  grub.  To  accomplish  this  it  would  be  neces- 
sar}'  to  collect  and  burn  all  vegetable  matter  and  let  the  ground  lie 
fallow,  and  also  by  frequent  plowing  to  overturn  and  dig  up  all 
roots.  Mr.  Lintner  thinks  that  it  would  probably  not  be  necessary 
to  keep  the  ground  fallow  for  a  year  ;  but  that  it  might,  especially 
if  gas  lime,  wood  ashes,  or  salt  were  worked  into  the  soil,  be  planted 
with  buckwheat.    There  have  been  numerous  devices,  as  lights  set 


CERTAIN  INJURIOUS   INSECTS.  133 

over  tubs  of  water,  etc.,  recommended  for  the  capture  and  destruction 
of  the  beetles,  but,  while  any  such  method  would  undoubtedly  be  of 
value,  it  could  do  only  a  little  towards  exterminating  the  insect 

Another  insect  quite  prevalent  in  this  region  is  the  Caccecia 
(Loxotania)  Eosaceana,  Harris,  commonly  known  as  the  Leaf- 
roller  or  Bud-moth.  The  eggs  are  laid  so  that  the  little  greenish 
worms  which  come  from  them  are  ready  to  feed  upon  the  de- 
veloping leaves  of  the  tree  on  which  they  are  located  and  which 
may  be  any  sort  of  fruit  tree,  but  in  this  region  they  especially 
choose  the  apple  One  of  the  little  worms  rolls  up  a  young 
leaf  into  a  tube  fastening  it  by  means  of  a  silk  thread  which 
it  spins;  thus  it  finds  at  once  food  and  shelter.  Though  most 
often  of  a  light  green  color,  these  larva  vary  greatly,  some  of 
them  being  almost  white,  others  dark  brown,  others  green,  blotched 
with  brown.  In  all,  the  head,  first  ring  and  part  of  last  ring 
are  dark,  glossy  chestnut.  A  light  line  runs  along  the  ba,ck, 
more  conspicuous  in  some  specimens  than  in  others  Last  year, 
1888,  the  larva  about  the  middle  of  May  were  readily  found  in 
almost  any  orchard,  and  some  orchards  had  scarcely  a  tree  not  in- 
fested by  them.  May  25  they  were  -^  inch  long  and  about -^  inch  in 
diameter.  Numerous  shining,  dark  colored  tubercles  were  scattered 
over  the  body  with  considerable  regularity,  from  each  of  which  came 
a  white  bristle.  At  this  time  some  were  of  a  uniform  brown  color. 
The  little  larva  were  very  active  and  moved  in  a  nervous,  jerky  man- 
ner, as  if  greatly  irritated  at  being  disturbed.  June  1st  they  had 
increased  nearly  twofold  in  length,  and  the  tubercles  were  more 
conspicuous  than  before  but  on  June  7th  the  color  became  brighter 
and  the  tubercles  less  distinct.  At  this  time  they  would  spin 
freely,  attaching  the  sheltering  leaf  to  the  sides  of  a  box  in  which 
they  had  been  placed. 

The  last  of  June  or  first  of  July  full  growth  was  reached,  and 
at  this  time  they  were  -^  inch  long.  A  slender,  brown  chrysalis 
is  now  formed  in  which  the  insect  remained  for  a  few  days,  and  then 
emerges  as  a  pretty  little  moth  somewhat  less  than  an  inch  long. 
"They  are  of  a  light  cinnamon  brown  crossed  with  little  wavy  darker 
brown  lines,  and  with  three  broad  oblique  dark  brown  bands,  where- 
of one  covers  the  base  of  the  wings  and  is  oftentimes  indistinct  or 
wanting,  the  second  crosses  the  middle  of  the  wing,  and  the  third, 
which  is  broad  on  the  front  edge  and  narrow  behind,  is  near  the 


134  OEBTAIN   INJURIOUS   INSECTS. 


outer  lined  margin  of  the  wing.     The  hind  wings  are  ochre  yellow 
with  the  folded  part  next  the  body  blackish/' — Harris. 

When  these  leaf -rollers  become  injurious  to  any  degree  the 
most  effectual  remedy  would  be  to  pick  off  and  crush  the  rolled 
leaves,  or  if  this  is  too  tedious  a  task,  spraying  with  Paris  green 
mixed  with  water,  would  check  their  ravages.  It  would  be  best  to 
attend  to  this  early  when  the  leaves  are  small,  since  after  the 
growth  of  the  leaves  the  worms  are  so  well  protected  that  only  a 
part  of  the  poison  would  reach  them  or  that  part  of  the  leaves  on 
which  they  would  feed.  Where  not  very  numerous  I  do  not  think 
that  this  insect  will  prove  very  harmful.  Still  all  such  insects 
should  be  destroyed,  lest  they  increase  so  rapidly  and  to  such  an 
extent  as  to  become  serious  pests.  Much  the  same  may  be  said  of 
the  Apple- twig  Borer, 

AMPHICEBUS   BIGAUDATUS  SAY., 

which  occurs  in  many  of  our  orchards.  This  little  beetle  bores  into 
the  new  wood  of  the  twigs,  causing  them  to  wilt  and  die,  and  by  the 
last  of  June  many  trees  present  an  unsightly  appearanca  Only  a 
few  inches  of  the  terminal  twigs  are  thus  affected  and  here  this 
seems  to  serve  as  a  pruning  which  is  not  harmful,  but  perhaps 
beneficial  to  the  trees  and  by  September,  the  wilted  leaves  have 
dropped  off  and  all  traces  of  injury  disappear.  In  other  parts  of 
the  country  this  beetle  has  been  more  injurious.  In  Bulletin  No.  3 
of  the  Kansas  Experiment  Station,  Mr.  Popenoer  has  very  fully 
described  and  figured  this  insect  and  shows  that  in  the  West  it 
is  more  to  be  feared  than  here. 

An  insect  to  which  my  attention  has  been  many  times  called 
during  the  past  two  or  three  years  is  the  Apple  Maggot, 

TBYPETA  POMONELLA,  WALSH. 

This  insect  does  not  appear  to  have  been  long  known  in  Vermont, 
at  least  it  is  only  a  few  years  since  it  has  attracted  notice.  Infested 
apples  in  many  cases  appear  perfect,  unless  very  closely  examined, 
but  on  removing  the  skin  various  irregular  burr^iws  are  found  just 
below  it  and  in  each  of  these  may  be  a  little  footless  maggot  not  more 
than  a  fourth  of  an  inch  long,  often  less.  Its  color  is  white  or  whitish, 
tinged  with  green  or  yellow.  It  was  first  described  by  Mr.  Walsh 
and  was  found    by  him  feeding  upon  the  little  haws,  or  thorn- 
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apples,  the  fruit  of  the  Crataegus  or  Hawthorn  and  this  appears  to 
be  its  native  food.     Mnny  of  our  most  troublesome  insects,  notably 
the  potato-beetle,  haye  found  that  cultivated  plants  similar  to  those 
upon  which  they  have  always  fed,  afford  food  in  much  greater 
abundance  and  of  more  acceptable  quality  and  with  increased  food 
the  natural  increase  of  the  insects  has  become  more  and  more  rapid 
until  many  a  species  not  very  abundant  and  insignificant  so  far  as 
its  ravages  were  concerned  and  confined  to  a  very  limited  region 
has  become  innumerable  and  committed  ravages  to  be  estimated  by 
thousands  and  hundreds  of  thousands  of  dollars  annually.    For- 
tunately with  this  alarming  increase  in  the  number  and  destructive 
power  of  any  species  th^re  is  almost  always  an  increase  in  the 
efficiency  of  its  natural  enemies  and  sometimes  this  so  far  keeps 
pace  with  that  of  the  injurious  insect  that  it  well  nigh  neutralizes 
its  injury  and  in  a  few  cases  the  predatory  insect  has  practically 
exterminated  the  plant*  eating  species.     But  this  is  by  no  means  the 
role  and  at  best  the  aid  of  insect-destroying  insects  can  only  be 
regarded  as  an  aid,  often  a  very  important  one,  but  only  an  aid 
nevertheless,  to  the  efforts  which  man  is  able  to  make  toward  the 
destruction  of  his  entomological  foes.     It  is  always  important, 
however,  that  the  fruit-grower  recognize  his  insect  allies  and  make 
the  most  of  them  and  to  this  end  he  should  study  such  works  as  those 
of  Harris  or  Packard,  and  I  would  again  call  attention  to  Dr.  Pack- 
ard's Entomology  for  Beginners,  which  I  should  recommend  espe- 
cially to  the  farmer  who  can  find  time  or  means  for  but  one  book, 
hoping,  however,  that  having  gone  carefully  through  this  he  would 
desire  more.     The  insect  from  the  discussion  of  which  we  have  thus 
wandered  is  an  illustration  of  some  of  the  facts  just  stated.    In 
Illinois,  so  far  as  known,  it  to  this  day  confines  its  ravages  to  the 
fruit  of  the  Hawthorn,  but  in  many  other  States  it  has  gone  into 
the  orchards  and  attacked  the  apples,  increasing  in  number  and 
power  to  harm  as  its  food  has  increased.     Thus  far  no  parasite  or 
other  natural  enemy  has  been  discovered,  but  such  may  at  any  time 
appear.   A  very  good  and  complete  description  of  the  Apple  Maggot 
in  all  its  stages  is  found  in  an  account  by  Prof.  Comstock  in  the 
Agricultural  Department  Report  for  1881-82,  p.  195,  plate  xiv. 

Mr.  Lintner  in  Second  Annual  Report  on  Injurious  and  other 
Insects  of  the  State  of  New  York,  1885,  has  also  given  a  most 
excellent  account  of  the  insect.     Notwithstanding  the  careful  study 
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which  these  gentlemen  and  others  have  given  the  Apple  Maggot, 
there  is  much  yet  unknown  in  its  life  history,  and  much  that  must 
be  known  before  it  can  be  successfully  resisted.     The  eggs  must 
be  deposited  upon  the  apple,  Mr.  Lintner  says  near  the  calyx  end. 
Mr.  Walsh  thought  that  the  female  pierced  the  skin  and  placed  the 
eggs  beneath  it,  but,  as  Mr.  Lintner  well  remarks,  the  ovipositor  is 
too  soft  and  blunt  for  this.      It  is  not  certain  that  the  eggs  are 
always  placed  at  the  same  end  or  on  the  same  part  of  the  apple. 
Some  times  they  are  probably  placed  in  the  burrows  made  by  the 
larvse  of  the  codling  moth.    Wherever  placed,  as  soon  as  they  hatch, 
which  is  probably  in  a  few  days,  the  little  worms  burrow  into  the 
flesh  of  the  apple ;  sometimes  during  their  growth  they  remain  near 
the  surface,  sometimes  they  go  nearly  to  the  core,  though  usually 
most  of  their  work  is  done  near  the  surface.      There  may  be  a 
number  of  maggots  in  a  single  apple.     As  the  maggots  do  not  eat 
the  apples  until  well  advanced  toward  maturity,  it  is  obvious  that 
the  eggs  are  not  deposited  on  the  fruit  until  the  end  of  summer, 
and  from  that  time  until  mid-autumn.     The  work  of  this  worm  may 
be  distinguished  usually  from  that  of  the  Codling  Moth  by  the 
position  of  the  burrows,  those  of  the  lai*v8B  of  the  moth  beginning 
always  at  the  calyx  end  of  the  apple  and  going  more  or  less  directly 
to  and  about  the  core.      If  the  worms  themselves  are  found  they  are 
easily  distinguished  by  the  small  size,  less  slender  form  and  absence 
of  feet  in  the  apple  maggot,  the  larva  of  the  codling  moth  growing 
to  three  times  the  size  of  the  other  and  being  well  furnished  with 
feet.     It  also  has  a  distinctly  seen  and  dark  colored  head  which  the 
maggot  has  not.    After  living  in  and  feeding  upon  the  apples  for  a 
length  of  time  not  yet  determined,  probably  somewhat  variable, 
the  worms  leave  the  fruit  and  go  to  the  ground,  probably,  though 
this  has  not  been  fully  determined,  going  not  far  from  the  surface. 
Here  they  remain  as  chrysalids  through  the  winter  and  spring 
emerging  as  perfect  insects  in  the  middle  or  latter  part  of  summer. 
The  perfect  insect  is  a  little  fly  not  very  unlike  some  of  those  often 
seen  on  house  windows.     It  has  a  reddish  head  and  feet,  the  body, 
which  is  from  one-fifth  to  one-fourth  inch  long  is  of  a  dark  color 
with  transverse  white  bands  and  a  white  spot  on  the  thorax  just 
behind  the  wings.     These  are,  as  in  all  flies,  transparent,  but  each 
bears  a  curiously  shaped  dark  marking  which  occupies  a  consider- 
able pui  tio^  ui  the  wing.    It  is  shaped  as  much  like  a  letter  F  its 
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anything,  though  the  resemblance  is  not  exact.  Most  authorities 
agree  in  stating  that  this  insect  is  chiefly  found  in  early  apples,  some 
going  so  far  as  to  say  that  it  is  confined  to  such  varieties.  But  in  this 
respect,  in  some  parts  of  Vermont,  and  I  think  elsewhere,  this  lat- 
ter is  too  well  disproved  though  it  seems  to  vary  in  different  localities 
the  late  fall  and  winter  apples  have  suffered  most.  In  one  orchard 
from  which  I  had  apples.  Greenings  and  Spitzenbergs  were  injared 
more  than  the  Fameuse,  all  growing  near  together.  In  other  parts 
of  the  State  it  is  chiefly  the  early  apples  that  have  been  injured.  In 
one  place  sweet  apples  have  suffered  more  than  sour,  in  another  the 
reverse  of  this  is  true.  I  have  less  to  propose  by  way  of 
remedy  for  this  pest  than  could  be  desired.  From  the  nature  of 
its  habits  it  must  be  a  difficult  insect  to  exterminate.  So  far  as  the 
apples  attacked  fall  to  the  ground  they  may  be  picked  up  and  fed 
to  swine,  but  it  is  not  probable  that  a  large  proportion  of  the  worms 
could  be  reached  in  this  way.  A  more  efficient  remedy  would  be 
to  let  swine  have  full  range  over  the  orchard  for  several  weeks  at 
the  time  the  apples  were  maturing.  These  animals  would  not 
only  devour  the  windfalls,  and  in  this  way  destroy  auy  insects 
which  they  might  contain,  but  would  root  up  many  of  the  larvae 
concealed  in  the  ground.  When  the  entire  life  history  of  Try- 
peta  is  known  remedies  may  be  discovered  which  shall  be  much 
more  satisfactory  than  any  yet  known.  It  has  been  more 
abundant  in  New  England  than  elsewhere,  but  its  ravages  are 
reported  from  the  Missif>sippi  Valley  and  over  most  of  the 
Northern  States.  In  some  places  the  produce  of  entire  or- 
chards has  been  destroyed  by  it,  and  in  all  cases  the  fruit  is 
greatly  injured.  So  far  as  Vermont  is  concerned,  I  do  not  think 
that  it  is  on  the  increase.  Certainly  fewer  reports  of  its  ravages 
have  come  in  during  the  past  year  than  before,  and  it  may  be  that 
unknown  conditions  are  checkiog  its  increase,  but  if  not,  and  it  goes 
on  increasiag,  it  will  become  a  most  serious  and  dreaded  pest.  On 
this  account  it  is  important  that  all  who  have  the  opportunity  shall 
observe  the  habits  of  the  insect  and  make  known  whatever  they 
may  observe  to  this  or  similar  Stations.  It  is  important  to  know  at 
what  time  and  how  long,  exactly,  the  worms  are  in  the  apple. 
This  could  be  learned  by  examioing  the  apples  daily  after  the 
maggots  are  first  observed  uutil  it  is  found  that  they  had  left 
the  fruit.     It  is  also  desirable  to  know  just  what  part  of  the  infested 
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fruit  falls  from  the  tree.  Also  how  commonly  are  the  worms 
found  in  stored  fruit  and  at  what  time  and  how  they  leave  it.  The 
position  of  the  eggs  and  the  time  required  for  hatching  also  needs 
to  be  determined,  and  how  long  the  larvsB  are  in  reaching  maturity. 
Observations  might  also  be  made  to  determine  whether  any  varieties 
of  apples  are  more  or  less  infested  than  others.  All  this  could  not 
be  determined  satisfactorily  by  a  single  series  of  experiments  or  in 
any  single  orchard,  for  the  habits  of  the  insect  vary  more  or  less 
from  year  to  year  and  in  different  localities.  By  observing,  each  in 
his  own  orchard,  all  the  facts  possible  and  then  by  comparing  his 
observations  with  those  of  his  neighbors,  the  fruit  grower  can  do 
valuable  service. 

The  Codling  Moth  has  been  mentioned  already,  and,  although 
it  may  seem  to  some  quite  unnecessary  to  devote  space  to  so  well 
known  an    insect,  yet    as  inquiries  are    continually  being  made 
concerning    this    species,    I    am    sure   that,  however  familiar  to 
entomologists  any  account  of  it  may  be,  it  will  not  be  useless  to  the 
fruit  growers  of  thiis  State.     For  description  and  figures  I  must 
refer  the  reader  to  a  former  article  in  the  Beport  of  the  State  Board 
of  Agriculture,  1875-76,  p.  582.     Some  of  the  characters  which  dis- 
tinguish the  larv8B  have  been  already  given,  the  eggs  are  laid  by 
the  delicate  little  moths  on  the  calyx  end  of  the  apple  just  after  the 
blossoms  fall,  though  very  rarely  the  insect  makes  a  mistake  and 
places  the  eggs  at  the  stem  end.     The  eggs  hatch  in  a  few  days — 
usually  six  or  seven — and  the  little  pinkish -white  worms  eat  into 
the  apple  toward  the  core,  about  which  they  burrow  for  three  or 
four  weeks,  during  which  time  the  infested  fruit  drops  from  the  tree 
either  just  before  or  just  after  the  worms  have  left  it.     Leaving  the 
fruit  either  on  the  tree  or  on  the  ground  the  larvsB  find  their  way  to 
some  hiding  place,  where  they  spin  a  small  cocoon,  more  often  about 
the  rough  bark  of  the  tree  than  anywhere  else.     In  the  chrysalis  the 
insect  remains  about  a  fortnight,  and  then  the  moth  fiies  out  to  lay 
a  lot  of  eggs,  which  hatch    into    a  second  brood  to  infest)  the 
winter  apples.     Since  the  article  above  referred  to  was  written 
various  new  remedies  have  been  devised  and  tried,  but  thus  far  I 
do  not  find  that  any  of  them  have  proved  more  successful  than 
those  there  mentioned.     The  best  of  all  is  probably  found  in  the 
use  of  bands  of  brown  paper,  coarse  cloth  or  anything  of  the  sort 
which  should  be  put  about  the  trees  by  the  last  of  May,  or  at  the 
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the  time  the  apples  are  setting  well,  which  is  about  a  month  after  the 
trees  are  in  blossom,  Yarying  with  the  season.  They  should  be 
looked  over  once  a  week  and  all  worms  and  chrysalids  therein  con- 
cealed can  be  taken  and  destroyed.  Recently  spraying  the  trees, 
just  at  the  time  when  the  apple  is  setting  and  the  calyx  end  turns 
up,  with  Paris  Oreen  or  London  Purple  has  been  tried  with  some 
success,  and  may  proye  better  than  anything  else,  and  if  both  bands 
and  spraying  are  used  the  fruit  grower  should  have  little  trouble 
from  this  often  very  troublesome  insect.  1  do  not  know  that  it  has 
been  anywhere  tried,  but  I  believe  that  if  the  trees  were  well  sprayed 
with  a  solution  of  crude  carbolic  acid,  one  part  of  crystals  to  100  of 
water,  the  moths  would  be  prevented  from  depositing  their  eggs  on 
the  fruit;  this  solution  would  haveihe  great  advantage  of  being  harm- 
less. In  this  case  the  spraying  should  be  carefully  timed  so  that  it 
come  as  nearly  as  possible  just  before  the  moths  seek  to  lay  their 
eggs,  and  also  while  the  apples  have  the  calyx  end  uppermost. 
Later  in  the  season  when  the  apple  maggot  described  a  few  pages 
back  makes  its  appearance  as  the  perfect  fly,  it  too  would  probably 
refuse  to  lay  its  eggs  upon  apples  perfumed  with  carbolic  acid 
while  the  first  shower  would  remove  most  if  not  all  the  unpleasant 
odor  so  that  the  fruit  could  be  used.  In  such  a  dilute  state,  carbolic 
acid  ifl  entirely  harmless. 

The  tent  caterpillar  has  been  treated  atsome  length  in 
Bulletin  No.  11  of  this  Station,  and  the  writer  would  call 
attention  to  what  is  therein  given  and  urge  the  prompt  and 
thorough  destruction  of  this  pest.  A  most  unaccountable  indifiEer- 
ence  respecting  this  insect  seems  to  exist  in  some  quarters.  It 
would  seem  wholly  unnecessary  to  assert  very  emphatically  that 
this  is  not  only  an  insect  that  disfigures  our  orchards  but  one  that 
damages  the  trees  by  its  destruction  of  their  foliage,  and  one  that 
unless  attended  to  will  prove  a  serious  evil.  Attention  is  also  called 
to  Bulletin  No.  9,  in  which  are  given  sundry  recipes  for  preparing 
solutions  and  washes  designed  to  repel  the  attacks  of  various  insects. 
In  conclusion  let  me  again  ask  the  co-operation  of  all  interested 
persons  in  discovering  the  habits  of  injurious  insects,  the  effects  of 
insecticides  and  any  facts  that  either  directly  or  indirectly  bear  upon 
the  subject,  and  that  such  facts  as  may  be  gained  be  freely  given 
to  the  Station. 


ENSILAGE. 
O 

A  silo  was  built  at  the  Farm  during  the  summer  and  con- 
siderable attention  given  to  the  subject  of  the  changes  that  take 
place  in  the  material  after  being  put  in  the  silo.  The  silo  was 
built  in  the  most  substantial  manner;  rock  and  mortar  framed 
the  foundation  and  bottom  of  the  silo;  the  sides  consisted  of 
2x10  inch  timbers  set  edgewise  and  boarded  on  each  side  with  a 
double  layer  of  planed  and  matched  boards,  each  of  these  layers 
had  building  paper  between.  So  that  the  walls  of  the  silo  have 
four  thicknesses  of  matched  board  and  two  of  building  paper 
with  a  ten-inch  air  space  between.  A  partition  similarly  con- 
structed was  built  through  the  middle  of  the  silo,  dividing  into 
two  parts  each  twelve  feet  long  by  six  and  a  half  wide  and  twenty 
feet  deep.  One  of  these  halves  was  afterward  divided  by  a  tem- 
porary partition  of  matched  boards,  giving  us  thus  three  silos. 
The  silos  were  filled  with  separate  layers  of  peas  and  oats,  Hun- 
garian fodder  corn,  unfrosted,  fodder  com,  frosted,  and  apple 
pomace.     The  layers  were  separated  by  building  paper. 

All  of  the  material  was  weighed  when  put  hito  the  silo  and 
samples  taken  for  analysis.  It  was  weighed  as  it  was  fed  out, 
and  other  samples  taken  so  that  it  is  possible  from  these  figures 
to  calculate  the  changes  that  have  taken  place  in  the  ensilage 
and  the  amount  of  loss  experienced. 

Tests  were  made  to  determine  the  changes  and  loss  under 
three  conditions :  1st.  Of  complete  ensilage  from  Sanford  corn 
when  the  ears  were  in  the  roa-^ting  stage,  cut  into  half-inch  lengths. 
2nd.  Of  ears  from  the  same  corn  at  the  same  time,  husked  and 
cut  into  half-inch  lengths.  3rd.  Of  ears  from  the  same  corn  at 
the  same  time  put  in  whole,  unhusked  and  uncut.  A  large  quan- 
tity of  each  of  these  kinds  was  collected  and  divided ;  part  was 
weighed  and  each  put  into  a  saparate  weighed  wire  bag  made  of 
iron  window- screen  netting,  and  the  rest  taken  to  the  laboratory 
and  analyzed.  These  wire  bags  were  placed  in  the  silo  side  by 
side  and  covered  with  ordinary  ensilage  of  the  same  character  as 
that  in  the  first  bag.  The  silo  was  allowed  to  stand  uncovered 
until  the  ensilage  reached  a  temperature  at  the  surface  of  107*  F. ; 
it  was  then  covered  with  building  paper  and  boards  and  weighted 
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with  stone  fifty  pounds  to  the  square  foot.  When  the^e  bags  were 
reached  in  feeding  out  the  ensilage,  they  were  each  reweighed  and 
their  contents  analyzed.  It  was  what  would  be  called  very  good 
ensilage,  somewhat  acid,  but  of  good,  bright  color  and  pleasant 
odor  and  taste. 

The  composition  of  the  samples  before  ensilaging  and  after- 
ward is  given  below. 
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KIND  OF  SAMPLE. 


1M7  Complete  ensilage,  before  ensilaging. 
1068  Same  as  No.  104?,  after  ** 

1049  WJiole  ear.  before  " 

1068  Same  as  No.  1049,  after  " 

1048  Cut  ears,  husked  before  *' 

1081  Same  as  No.  1 048,  after  " 
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The  next  table  is  calculated  from  the  foregoing. 


KIND  OF  SAMPLA. 


o 

§ 

OQ 


J 


1047  Complete  ensilage,  before  ensilaging. 
1088  Same  as  No.  1047,  after  " 
1049  Whole  ears,  before  " 
1088  Same  as  No.  1049.  after           " 

1048  Cut  ears,  husked,  before         ** 
1084  Same  as  No.  1048,  after  *' 
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The  sample  of  complete  ensilage  is  the  most  important  and  we 
will  consider  this  first. 

The  figures  show  that  the  fat  lost  60  per  cent.,  the  albuminoids 
9  per  cent.,  and  the  nitrogen-free  extract  5  per  cent  of  their  weight, 
while  the  crude  fiber  increased  in  weight,  this  increase  probably 
coming  from  part  of  the  nitrogen>free  extract  that  had  been  made 
more  insoluble-  and  indigestible  by  the  process  of  ensilaging.  An 
average  of  the  whole  would  be  about  8  per  cent,  of  the  total  feeding 
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value  of  the  ensilage  as  it  was  when  put  into  the  silo.  The  whole 
ears  unhusked  show  a  loss  in  feeding  value  of  about  9  per  cent. 
Both  of  these  losses  are  much  less  than  would  have  occurred  had 
the  fodder  been  left  to  dry  in  the  field. 

There  still  remains  the  cut  ears  to  be  considered.  As  would  be 
expected,  these  have  lost  more  than  either  of  the  others.  In  run- 
ning through  the  cutter  many  of  the  kernels  were  broken,  and  the 
contents  being  in  the  milk  state,  were  in  a  condition  to  be  easily 
subject  to  fermentation  and  loss.  The  analysis  shows  the  loss  to 
have  been  about  22  per  cent.,  and  that  this  loss  fell  quite  evenly  on 
all  parts  of  the  fodder.  Beading  this,  some  will  immediately  say 
that  it  would  have  been  more  economical  to  pull  off  the  ears,  let 
them  dry,  then  husk,  shell,  grind,  and  feed  as  corn  meal.  Is  this 
so  ?  It  takes  two  bushels  of  ears  of  com  to  make  one  bushel  or  56 
pounds  of  corn  meal.  It  cost  us  last  fall  5  cents  a  bushel  for  husk- 
ing and  not  less  than  10  cents  a  hundred  for  grinding,  so  that  mak- 
ing no  account  of  the  time  and  labor  required  to  crib,  carry  to  mill, 
etc.,  the  bushel  of  com  meal  cost  us  not  less  than  15  cents  for  its 
preparation.  Com  meal  is  worth  now  $20  a  ton  or  56  cents  a 
bushel ;  but  15  cents  is  27  per  cent  of  56  cents.  There  is,  there- 
fore, a  loss  of  27  per  cent,  in  husking  and  grinding  against  22  per 
cent.'  of  loss  in  ensilaging ;  a  gain  of  5  per  cent,  in  favor  of  ensilage, 
with  a  saving  of  time  and  labor  and  an  additional  advantage  of  get- 
ting much  more  feeding  value  out  of  the  cob  than  would  be  obt-ained 
if  the  cob  is  allowed  to  become  dry  and  hard  before  it  is  fed. 

NEW  MILK  LAW. 

The  last  Legislature  passed  a  law  creating  a  State  standard  for 
milk,  and  making  it  illegal  to  sell,  offer  for  sale,  or  have  in  posses- 
sion with  intent  to  sell,  any  milk  which  does  not  contain  at  least 
12^  per  cent,  of  total  sohds,  of  which  3^  per  cent,  shall  be  fat ;  with 
the  exception  of  the  months  of  May  and  June,  during  which  months 
milk  can  be  sold  which  contains  not  less  than  12  per  cent,  of  total 
solids  and  3  per  cent,  of  fat.  The  reason  for  the  passage  of  this 
law  was,  that  there  has  been  a  large  amount  of  partial  skimming 
and  of  watering  of  the  milk  brought  to  separator  creameries  and  to 
cheese  factories.  Also  to  a  much  less  extent  an  adulteration  of  the 
\ilk  peddled  from  milk  carts  around  the  streets  of  the  larger  cities, 
is  probable  that  we  here  in  Vermont  need  but  very  little  pf oteo- 
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tion  against  the  selling  from  house  to  house  of  watered  or  skimmed 
milk,  but  there  is  urgent  need  for  such  a  law  to  protect  creameries 
and  factories.  The  law  prescribes  that  persons  that  have  reason  to 
think  that  the  milk  offered  for  sale  is  not  up  to  the  standard,  can 
take  samples  imder  certain  regulations  and  send  them  to  the  Exper- 
iment Station  for  analysis,  and  the  results  of  these  analyses  will 
stand  in  law  as  satisfactory  evidence  to  convict,  if  the  analysis 
shows  that  the  sample  is  below  the  standard.  Two  things  in  regard 
to  this  law  should  be  especially  noted.  One  is,  that  the  person 
having  the  milk  in  his  possession  is  the  one  held  accountable  by 
law  ;  whether  he  adulterated  it  himself  or  bought  it  and  was  not 
aware  of  its  adulteration  does  not  make  any  difference.  The  other 
point  is,  that  one  may  violate  the  law  without  either  skimming  or 
watering  his  milk,  by  merely  keeping  cows  that  give  a  quality  of 
milk  that  falls  below  the  standard.  The  standard  prescribed  by  the 
law  of  3^  per  cent,  of  fat  is  about  the  same  as  a  grade  of  milk  that 
requires  30  pounds  of  milk  to  make  a  pound  of  butter,  and  cer- 
tainly no  one  who  has  the  best  interests  of  the  dairy  of  the  State  at 
heart  could  wish  that  milk  poorer  than  that  should  be  sold  in  the 
State.  It  is  undoubtedly  a  fact  that  there  are  many  cows  kept  in 
the  State  that  give  milk  poorer  than  this,  and  if  the  law  should  be 
the  means  of  compelling  their  owners  to  sell  them  to  the  butchers, 
it  cannot  be  other  (\'ise  than  beneficial  to  the  State  as  a  whole. 

In  order  to  be  sure  that  the  samples  are  properly  taken,  the 
Station  desires  to  make  the  following  rules  to  govern  the  drawing 
of  all  samples  that  ar^  to  be  analyzed  under  this  law  by  the  Station: 

The  milk  shall  first  be  thoroughly  mixed,  by  stirring  with  a 
dipper  or  other  instrument,  and  then  by  pouring  back  and  forth 
from  one  receptacle  to  another  at  least  three  times,  and  the  sample 
dipped  out  at  once  after  the  last  pouring.  This  sample  shall  not 
be  less  than  a  pint  and  one  half,  shall  be  put  into  a  glass  vessel, 
securely  sealed  and  a  label  put  on  it,  stating  the  time  when,  the 
place  where  the  sample  was  drawn,  from  whose  milk  taken,  and 
signed  by  the  person  taking  the  sample,  and  by  one  or  more  disin- 
terested witnesses.  This  sample  must  always  be  taken  with  the 
knowledge  of,  and  in  the  presence  of  the  person  owning  or  supply- 
ing the  milk  or  his  agent.  Said  sample  shall  be  sent  by  express, 
charges  pre-paid,  addressed  to  the  Experiment  Station,  Burlington, 
Vermont. 
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SOURCE   OF   SAMPLE. 


6373. 7212. 86 

6184. 7o! 

73614. 29,14. 58 
7373.61  11.72 
757  8.75  18.45 
8726.86' 
8736.76' 
8747.34 
8754.47  12.76 


Whole  milk  from  registered  Holstein,  giving  about 

50  lbs.  of  milk  daily. 
Whole  milk  from  herd  of  9  half-blood  Gallowav 


cows. 
Whole  milk  from 
Whole  milk  from 
Whole  milk  from 
Whole  milk  from 
Whole  milk  from 
Whole  milk  from 
Whole  milk  from 


high  grade  Holstein,  nearly  dry. 

high  grade  Holstein,  nearly  dry. 

a  registered  Jersey. 

a  registered  Jersey. 

a  high  grade  Jersey. 

a  registered  Jersey. 

a  mixed  dairy. 


IS  THE  CREAM  TEST  RELIABLE  ? 

To  test  this  point,  milk  from  several  sources  was  set  in  test 
tubs  side  by  side  in  water  at  a  temperature  of  42^.  After  standing 
until  the  cream  was  all  lisen  they  were  taken  out  together  and  the 
depth  of  the  cream  measured ;  at  the  same  time  samples  of  the 
milk  were  analyzed  by  the  chemical  method  to  see  how  much  fat 
they  really  contained.  In  the  samples  given  below,  No.  1  is  a 
mixed  milk  from  cows  of  several  breeds,  the  other  samples  are  from 
single  cows : — 


No.  of 
sample. 


Depth  of  Cream 
in  inches. 


Fat  in  the  milk. 
Per  Cent. 


1 

1.81 

4.66 

2 

1.63 

4.58 

3 

1.75 

4.65      • 

4 

0.43 

419 

6 

1.69 

5.68 

6 

2.00 

4.59 

If  this  had  been  at  a  creamery  and  the  milk  of  each  cow  had 
been  paid  for  according  to  the  depth  of  cream,  some  of  the  milk 
would  have  received  more  than  its  due  and  some  less.  If  the  firat 
sample,  the  mixed  milk,  is  taken  as  the  standard  and  is  considered 
as  having  received  100  per  cent  of  what  was  its  due,  the  other  milks 
would  be  paid  the  per  cent  of  their  due  as  follows  ;  No.  2,  91  per 
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cent ;  No.  3,  97 ;  No.  4,  38 ;  No.  6,  76  and  No.  6,  112  per  cent.     It 
will  be  seen  from  this  that  the  test  is  not  reliable. 

TESTS   OF   CREAMERIES. 

The  Station  devoted  considerable  time  last  summer  to  the 
testing  of  the  efficiency  of  the  work  done  at  creameries.  The  points 
to  be  determined  were  the  amount  of  loss  in  the  skimmilk  and  in 
the  buttermilk,  or  in  other  words  to  determine  how  much  of  the 
butter  fat  contained  in  the  original  whole  milk  was  saved  and  made 
into  butter.  Not  enough  tests  were  made  to  form  the  basis  of  a 
decisive  conclusion,  since  they  were  not  carried  on  during  October 
and  November,  when  the  ^' heavy  milk"  and  cool  weather  tests 
severely  aftect  the  efficiency  of  any  system.  They  will  be  continued 
the  present  season. 

A.  sample  of  the  work  done  and  results  obtained  is  given  below. 
The  four  items  most  important  are  given  in  italics.  This  is  a 
sample  of  very  good  work,  since  about  nineteen-twentieths  of  the 
butter  in  the  original  milk  was  saved.  The  average  of  all  our  tests 
is  not  far  from  eighteen- twentieths. 

TEST   OF   A   CREAMERY   MADE   JULY   25,    1888. 

"Whole  milk  received 8214  Iba. 

Made  into  skimmilk 6777 

Buttermilk 1093 

Butter 344 

8214  lbs. 

Skimmilk 0.19  per  cent.  fat. 

Buttermilk 0.25  per  cent.  fat. 

Butter _ 83.40  per  cent.  fat. 

344X83.40=286.98  fts.  fat  in  the  butter. 
1093X  0.25=    2.73  fts.  fat  in  the  buttermilk. 
6777X  0.19=  12.88  fes.  fat  in  the  skimmilk. 

298.99  9>s.  fat  in  the  whole  milk. 
286.98+298.99=94.8  per  cent,  of  the  fat  in  the  whole 

milk,  recovered  in  the  butter. 
8214-*-344=23.7  lbs.   of  milk  to  make   one  pound  of 

butter. 
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ANNOUNCEMENT. 


■:+:- 


The  Vermont  State  Agricultural  Experiment  Station  was  established 
in  accordance  with  an  Act  of  the  General  Assembly  approved  Nov.  24th, 
1886,  for  the  purpose  of  promoting  agriculture  by  scientific  investigation 
and  experiment. 

The  Station  is  prepared  to  analyze  and  test  fertilizers,  cattle  foods, 
seeds,  soils,  milk  and  other  agricultural  materials  and  products,  to  identify 
grasses,  weeds  and  useful  or  injurious  insects,  and  to  give  information  on 
various  subjects  of  agricultural  science  for  the  use  and  advantage  of  the 
citizens  of  Vermont. 

All  chemical  analyses,  seed  investigations,  etc.,  proper  to  an  experiment 
station,  that  can  be  used  for  the  public  benefit,  wiU  be  made  without 
charge.  The  Station  will  undertake  no  work  the  results  of  which  are  not 
at  its  disposal  to  use  or  publish  if  deemed  advisable  for  the  public  good. 
The  results  of  each  analysis  or  examination  will  be  promptly  communicated 
to  the  party  sending  the  sample.  Those  that  are  of  general  interest  will  be 
published  in  bulletins,  copies  of  which  will  be  sent  to  each  post-office  in  the 
State.  The  work  of  the  year  will  be  summed  up  in  the  annual  report  of  the 
Station. 

It  is  the  wish  of  the  Board  of  Control  to  make  the  Station  as  widely 
useful  as  its  resources  will  admit.  Every  Vermont  citizen  who  is  concern- 
ed in  agriculture,  whether  farmer,  manufacturer  or  dealer,  has  the  right 
to  apply  to  the  Station  for  any  assistance  that  comes  within  its  province  to 
render,  and  the  Station  will  respond  to  all  aplications  as  far  as  it  lies  in  its 
power.  All  communications  on  agricultural  and  horticultural  topics  will 
be  fairly  considered  and  as  far  as  possible  promptly  answered.  Any  one 
desiring  to  send  samples  or  specimens  for  examination  should  first  write 
to  the  Experiment  Station  and  get  blanks  and  directions  for  taking  samples. 

Parcels  by  express,  to  receive  attention,  should  be  prepaid. 


6  ANNOUNCEMENT. 


The  Station  offices  and  laboratory  are  in  the  Station  Building,  comer 
of  Main  St.  and  University  PJace.  The  Station  farm  is  in  South  Burling- 
ton. The  Station  has  telephone  connection  and  may  be  spoken  from  the 
Central  Telephone  Office  and  any  Hotel  in  Burlington,  and  from  the  Tele- 
phone Stations  at  Essex  Junction,  Georgia,  Milton,  St.  Albans,  Williston, 
Winooski  and  Mont[)elier. 

W.  W.  COOKE,  Director, 

Burlington,  Vt. 


Address  all  communications,  not  to  any  individual  officer,  but  to  the 
Agricultural  Experiment  Station,  Burlington,  Vt. 
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REPORT    OF    THE    DIRECTOR. 


The  Station  has  passed  through  one  more  year,  which  on  the  whole  has 
been  one  of  prosperity.  Some  experiments  have  failed,  but  in  general  a 
larger  amount  of  work  of  a  better  quality  has  been  performed. 

The  present  report  covers  the  work  of  the  Station  from  January  1  to 
December  1,  1889,  though  a  small  amount  of  the  chemical  work  used  was 
not  completed  until  a  later  date  ;  the  financial  report  covers  the  year  end- 
ing June  30,  1889. 

PUBLICATIONS. 

During  the  year  four  bulletins  have  been  issued  as  follows  : 

March.     No.  14.    Analyses  of  Licensed  Fertilizers. 

June.      No.  15.     Effect  of  Fertilizers  on  the  composition  of  Corn. 

Analysis  of  Hay. 
July.    No.  16.    Testing  Milk  at  Creameries. 
October.    No.     17.    Test  of  Dairv  Cows  at  Vermont  State  Fair. 

An  Annual  Report  was  also  issued  embracing  the  work  of  Station  for 
the  year  ending  December  81,  1888. 

The  bulletins  are  published  in  editions  of  eight  thousand  each  and  sent 
free  of  charge  to  all  who  request  them.  An  abstract  of  the  bulletins  men- 
tioned above  is  given  in  this  report.  In  future  the  biilletins  of  this 
Station  will  not  he  reprinted  in  the  annual  report.  They  will  be  paged 
consecutively  and  at  the  end  of  the  year  a  binding  cover  and  index  will  be 
furnished.  Those  who  wish  to  keep  a  complete  record  of  the  Station's 
work,  shotdd  be  careful  to  preserve  the  bulletins.  There  are  a  few  copies 
yet  on  hand  of  the  former  bulletins,  that  will  be  sent  to  those  desiring  as 
long  as  the  supply  lasts. 

CHANGES  IN  STATION  STAFF  AND  EQUIPMENT. 

Few  changes  have  taken  place  in  the  working  force  during  the  year. 
The  work  in  Dairying  formerly  conducted  by  Mr.  N.  E.  Wilson,  has  been 
continued  by  Mr.  D.  W,  Colby  of  Cornell  University  and  Mr.  L.  R.  Jones 
of  the  University  of  Michigan  has  been  appointed  as  Botanist  and  Microsco- 
pist  to  the  Station. 
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The  last  Legislature  of  the  State  continued  the  State  appropriation  to 
the  Station  for  a  year  and  a  half.  With  the  money  thus  obtained  some 
much  needed  improvements  have  been  made.  A  Creamery  has  been  erected 
that  ^ves  us  much  better  facilities  for  conducting  our  experiments  in  tlie 
handling  of  milk.  It  is  supplied  with  a  four-horse  power  engine  and  boiler, 
that  runs  the  cream  separator,  the  churn,  and  the  ensilage  cutter.  The 
work  shop  has  been  doubled  in  size,  a  large  seed  room  added  and  a  fine  veg- 
etable cellar  blasted  out  of  the  solid  rock.  A  '* model  piggery-'  had  long 
been  a  crying  necessity  and  now  is  completed  and  also  an  ample  implement 
house.  The  Station  laboratory  and  offices  have  been  supplied  with  a  100- 
hght  Springfield  Gras  Machine.  The  Station  added  to  its  live  stock  by  birth 
and  purchase  five  head  of  registered  stock,  making  the  herd  at  present  con- 
sist of  seven  registered,  three  full-blooded  unregistered,  and  seven  grade 
animals,  representing  the  five  breeds,  Jersey,  Ayshire,  Guernsey,  Devon 
and  Holstein.  Diu*ing  the  year  ending  December  31,  1889,  they  produced 
an  average  of  a  little  over  375  pounds  of  butter  apiece,  while  six  of  them 
exceeded  300  pounds. 

CHEMICAL  WORK. 

Tlie  laboratory  has  always  been  one  of  the  principal  parts  of  our  work. 
During  the  past  year  the  work  increased  very  greatly.  The  new  State 
milk  law  brought  us  many  milk  samples,  the  analysis  of  which  formed  a 
large  part  of  the  Summer's  work.  We  have  the  satisfaction  of  knowing 
that  the  result  of  these  analyses  had  a  most  salutary  effect  on  those  patrons 
f  creameries  and  cheese-factories  who  had  been  in  the  habit  of  extending 
their  milk. 

Some  idea  of  the  work  performed  in  the  laboratory  can  be  gained  from 
the  following  table,  which  does  not  include  any  of  a  large  amount  of  purely 

experimental  chemical  work,  testing  methods,  new  apparatus,  etc.: 

No.  of  No.  of  single 

samples.  detorminatlons. 

Licensed  Fertilizers 28  448 

Unlicensed  P^ertiiizers 4  56 

Bone  Fertilizers 5  82 

Ashes 6  42 

Miscellaneous  Fertilizers 6  48 

Miscellaneous  Samples 9  42 

Waters 75  442 

Foddere.. 161  2,898 

Milk  and  its  products 880  8,016 

Total 1,174  7,024 

These  7,024  single  determinations  represent  on  the  average  nearly  one 
hoiu's  work  for  each.  The  larger  part  of  the  water  analyses  were  made  on 
samples  from  the  proposed  sources  of  supply  for  the  city  of  Burlington. 
They  give  a  very  good  idea  of  the  character  of  Vermont  lake,  pond  and 
river  water. 
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DAIRYING. 

As  stated  above,  a  large  part  of  the  chemical  work  has  been  in  connec- 
tion .with  milk  and  its  vaiious  products.  One  chemist  spent  his  whole  time 
on  this  work,  and  much  work  in  the  same  line  wba  done  by  the  other  chem- 
ists. This  work  has  been  in  four  lines:  the  testing  of  milk  under  the  State 
law;  the  testing  of  samples  of  whole  milk,  skimmilk  and  buttermilk  from 
private  parties;  the  testing  of  the  work  of  creameries;  and,  lastly  and  prin- 
cipally, our  own  experimental  work  at  the  Station  Farm.  One  hundred 
and  forty  samples  of  milk  were  tested  for  creameries  and  cheese  factories 
imder  the  State  milk  law.  The  average  results  were  much  over  the  12.50 
per  cent,  of  solids  and  8  25  per  cent,  of  fat  required  by  law,  showing  that 
the  standard  has  not  been  put  too  high;  indeed,  it  would  be  for  the  advan- 
tage of  the  farmer  in  the  long  run  if  the  standard  was  raised  to  that  of  Mas- 
sachusetts, and  13.00  pei*  cent,  of  solids  and  3.50  per  cent,  of  fat  required. 
The  poorest  sample  analyzed  contained  9.77  per  cent,  solids  and  2.92  per 
cent,  fat— certainly  a  doctored  sample — ^and  they  have  run  as  high  as  14.21 
per  cent,  solids  and  5.54  per  cent.  fat. 

Though  not  strictly  experimental  work,  yet  the  Station  has  analyzed  a 
large  number  of  samples,  principally  skinmnilk  and  buttermilk,  from  indi- 
vidual farmers.  It  is  believed  that  the  results  obtained,  showing  them 
what  a  large  amount  of  butter  they  were  wasting,  and  leading  them  to 
adopt  better  methods  and  be  more  careful  in  their  work,  have  led  to  much 
gain.  The  same  remarks  apply  with  still  greater  force  to  many  tests  of 
skimmilk  and  buttermilk  from  creameries,  and  these  results  have  also 
brought  to  light  the  fact  that  the  creameries  on  the  whole  do  much  better 
work  than  most  private  farmers,  making  not  only  a  better  grade  of  butter, 
but  more  of  it  from  the  same  milk. 

The  dairy  work  at  the  Station  farm  has  been  largely  in  connection  with 
feeding  experiments,  e8X)ecially  for  the  purpose  of  ascertaining  the  effect  of 
changes  of  feed  on  the  quality  of  the  milk,  and  also  the  effect  on  the  milk  in 
both  quantity  and  quality  when  the  cows  are  changed  from  bam  to  pasture. 
In  these  experiments  we  have  reached  the  conclusion,  quite  unexpected, 
that  changing  cows  from  dry  feed  in  the  bam  to  green  feed  in  the  pasture, 
and  in  general  in  changing  from  dry  feed  to  suoculent  feed  there  is  no  in- 
crease of  water  in  the  milk,  but  on  the  contrary  when  there  is  any  change 
at  all  it  is  the  opposite  direction  toward  making  a  better  quality  of  milk, 
with  less  water  in  it.  This  is  exactly  contrary  to  what  would  be  naturally 
expected  and  contrary  to  the  almost  universal  belief  of  farmers,  and  yet 
we  have  obtained  the  same  results  in  repeated  tests  in  our  own  herd  and  in 
careful  and  extended  tests  in  five  other  herds.  So  that  we  feel  confident 
in  stating  as  a  general  rule  that  watery  food  does  not  make  watery  mUk, 

Other  experimental  work  at  the  Station  includes  methods  of  sampling 
milk;  watering  milk  for  deep  cold  setting;  effect  of  churning  at  different 
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temperatures;  effect  of  the  time  at  which  the  churning  is  stopped  on  the 
quality  of  the  buttermilk,  sampling  buttermilk,  skimming  Ckx)le7  cans, 
churning  mixed  cream,  adding  soda  to  milk,  adding  ice  water  to  milk, 
relation  of  the  size  of  the  fat  globules  to  the  creaming  of  the  milk,  relation 
of  the  period  of  lactation  to  crpaming,  setting  at  different  temperatures, 
'*  chumability  *'  of  milk,  the  separator  vs.  the  deep  cold  setting.  Particular 
attention  was  called  to  this  work,  because  the  bulk  of  material  from  the 
other  departments  has  crowded  all  of  this  out  of  the  present  report  and  it 
will  appear  soon  as  a  separate  bulletin. 

METHODS  OF  SAMPLING  MILE. 

The  quality  of  the  milk  given  by  cows  is  subject  to  many  variations 
from  quite  a  number  of  causes;  the  night's  milk  usually  has  a  different 
composition  from  the  morning's,  and  the  milk  of  two  consecutive  days  may 
differ  half  a  per  cent,  in  fat  and  a  whole  per  cent,  in  total  solids.  It  is  man- 
ifestly unsafe,  then,  in  making  tests  of  the  effect  of  feed  on  the  character  of 
the  milk,  to  place  much  dependence  on  the  analysis  of  a  single  milking  or 
of  a  single  day's  milk.  It  has  been  the  custom  at  this  Station  to  take  the 
average  of  sixteen  consecutive  milkings,  when  we  wished  to  find  the  gen- 
eral character  of  the  milk.  To  arrive  at  this  result  by  making  sixteen  sep- 
arate and  complete  analyses  would  require  a  force  of  chemists  several 
times  larger  than  is  at  our  command,  and  to  obviate  this  difficulty  the  Sta- 
tion has  used  for  the  past  two  years  the  following  method: 

In  testing  single  cows,  we  have  to  many  one-quart  glass  fruit  cans, 
"  lightning  jars,"  as  we  are  testing  cows.  Each  can  has  a  tinned-copper 
label  wired  to  the  neck.  We  have  a  tin  cup  holding  about  a  gill,  with  a 
handle  eight  inches  long.  The  milk  of  the  cow  is  mixed  thoroughly  by 
pouring  back  and  forth  at  least  three  times,  and  the  tin  cup  is  at  once 
dipped  up  even  full  and  poured  into  the  glass  can.  The  can  is  closed  and 
placed  bottom  upwards  in  a  tank  of  ice  water.  At  the  next  milking  a  simi- 
lar sample  of  the  same  size  is  taken  and  poured  into  the  same  can.  In  this 
way  we  get  a  mixed  sample  of  sweet  milk  representing  the  average  of  eight 
milkings,  and  still  have  no  large  bulk  of  liquid  for  the  final  sample.  If  ice 
water  is  not  at  hand  for  keeping  the  samples  sweet,  the  same  result  can  be 
reached  by  adding  to  each  can  as  much  salicylic  acid  as  would  be  naturally 
taken  up  on  a  five-cent  piece.  This  without  the  cold  water,  will  keep  milk 
sweet  for  several  days. 

We  use  the  same  method  of  sampling  for  the  skimmilk,  when  setting 
the  milk  of  cows  separately,  or  when  we  wish  to  ascertain  the  average  char- 
acter of  the  skimmilk  of  the  herd. 

All  the  samples  of  milk  spoken  of  in  connection  with  the  feeding  tests 
on  pages  51-86  of  this  report  were  taken  in  this  way;  two  sets  of  eight  milk- 
ings each  were  always  taken,  and  the  average  of  these  analyses  we  found  to 
represent  very  accurately  the  average  character  of  the  milk. 
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For  testing  large  quantities  of  milk,  as  for  instance  in  creamery  work, 
we  have  a  *'  sampling  tube  "  that  takes  out  a  core  from  the  top  to  the  bot- 
tom of  the  vat.  This  tube  is  a  simple  and  inexpensive  affair,  consisting  of 
a  tin  or  brass  tube  with  a  valve  at  the  lower  end,  that  can  be  opened  or 
closed  by  a  wire  that  passes  up  the  middle  of  the  tube.  The  valve  is  opened, 
the  tube  pushed  perpendicularly  into  the  recently  stirred  milk  until  it 
reaches  the  bottom;  the  valve  is  then  closed  and  the  tube  pulled  out  filled 
with  milk.  By  the  use  of  this  tube,  taking  three  tubefuls  from  each  lot  of 
milk,  we  have  been  quite  successful  in  taking  correct  samples  of  large  vats 
of  milk,  where  there  was  no  chance  to  mix  by  pouring. 

At  the  laboratory  it  has  been  necessary  sometimes  to  sample  small  cans 
of  milk  that  had  stood  until  the  cream  had  fully  risen.  In  these  cases  if  the 
milk  is  still  sweet,  or  only  slightly  acid,  the  cream  may  be  mixed  back 
thoroughly  with  the  skimmilk,  with  no  danger  of  churning  the  sample,  by 
first  immersing  in  ice  water  until  cooled  below  42** -45"  and  then  shaking 
and  pouring  back  and  forth  six  or  eight  times.  If  the  sample  is  very  sour 
and  fully  coagulated,  it  can  still  be  brought  back  to  fluidity  by  adding  one- 
tliird  its  bulk  of  strongest  ammonia,  and  then  mixing  by  pouring  instead  of 
shaking.  Such  a  mixture  should  be  kept  cold,  as  it  churns  quite  easily  at 
the  ordinary  temperature  of  the  laboratory. 

HORTICULTURAL  WORK. 

Our  horticulturist  reports  an  excessively  wet  and  quite  cold  season 
that  on  our  clay  soil  rendered  work  difficult  and  spoiled  many  experiments. 
Considering  the  season,  however,  the  results  have  been  quite  satisfactory. 
In  his  report  will  be  found  one  of  the  most  extensive  tests  ever  made  of  the 
germination  of  seeds,  together  with  the  weights  of  the  seeds.  Attention  is 
called  to  the  tests  of  the  germination  of  seeds  of  the  same  variety  but  dif- 
ferent ages,  where  is  shown  which  seeds  are  good  a  second  year  and  which 
ones  quickly  lose  their  vitality.  Over  a  thousand  varieties  of  vegetables 
were  raised,  principal  among  which  were  the  varieties  of  com.  Just 
before  harvesting  our  com  field  was  worth  a  long  journey  to  visit.  Most 
of  the  best  varieties  were  here  side  by  side  under  the  same  conditions. 
Samples  of  both  ears  and  stalks  were  preserved  and  exhibited  at  the  meet- 
ing of  the  State  Dairymen^s  Association  at  jRutland,  forming  a  much  ad- 
mired and  instructive  display.  The  Bordeaux  mixture  was  tested  as  a 
preventive  of  the  potato  rot  and  blight,  with  enough  success  to  warrant 
using  it  another  season  on  an  extensive  scale. 

The  Station  has  obtained  from  the  Iowa  Agricultural  College  a  full  set 
of  Russian  large  and  small  finiits  and  they  are  to  be  set  out  on  the  highest 
and  most  exposed  pai't  of  the  farm  and  given  every  chance  to  prove  or  dis- 
prove their  usefulness  in  this  climate. 
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BOTANICAL  AND  MICROSCOPICAL  WORK. 

At  the  request  of  the  Vermont  Merino  Sheep  Breeders*  Association  our 
microscopist  has  made  seyeral  thousand  measurements  of  wool  fibers  from 
different  parts  of  the  body  of  some  fine  merino  sheep;  an  extensive  series 
of  measurements  was  also  made  to  determine  the  effect  of  feed  on  the  size 
of  the  fat  globules  in  milk.  Much  time  was  also  devoted  to  measurements 
to  determine  the  effect  of  feed  on  the  size  of  the  wool  fibers  in  sheep.  None 
of  these  results  are  yet  in  shape  for  publication.  The  time  the  present 
season  will  be  devoted  principally  to  the  diseases  of  plants. 

FARM  CROPS. 

Tlie  most  of  the  farm  crops  have  been  grown  to  furnish  food  for  the 
stock  during  the  winter.  Almost  the  only  other  crop  raised  was  Japanese 
buckwheat.  This  did  finely  producing  over  forty  bushels  of  superior  grain 
to  the  acre  and  furnishing  a  feeding  ground  for  bees  lasting  several  weeks. 
The  millets  were  again  tried,  but  our  soil  was  too  heavy  and  the  season  too 
cold  and  wet  to  give  a  paying  crop.  The  same  results  were  -obtained  with 
sorghums,  dhouras,  millo  maize,  kaffir  com,  etc.  These  will  be  tried  the 
coming  season  on  lighter  soil. 

A  specialty  was  made  of  the  com  crop.  Sixteen  varieties  of  ensilage 
corn  were  rais^  of  which  the  Wisconsin  Yellow  Dent  and  the  Pride  of  the 
North  gave  on  the  whole  the  best  results.  Two  varieties,  the  King  Philip 
and  the  B.  and  W.  were  cut  at  several  different  times, weighed  and  analyzed. 
The  Eang  Philip  had  reached  its  full  size  before  the  middle  of  September, 
while  the  B.  and  W.  was  still  increasing  in  weight  and  feeding  value  the 
last  of  September.  Several  experiments  were  undertaken  to  test  the  losses 
in  drying  com  fodder  in  large  stooks,  small  stooks,  out  of  doors,  in  doors, 
as  compaied  witli  the  loss  when  put  in  the  silo.  A  large  loss  was  found  in 
each  case,  but  not  much  more  under  one  method  than  under  another.  A 
small  experimental  silo  yielded  some  interesting  figures  as  to  the  part  of 
the  com  that  is  lost  during  the  process  of  ensilaging. 

Our  large  silos  were  filled  again  and  have  again  shown  their  utility  as 
an  anjunct  to  dairying.  The  materials  used  were  rowen  soaked  with  rain, 
rowen  freshly  cut,  peas  and  oats,  millet,  whole  corn  fodder  and  com  fodder 
cut  into  inch  pieces.  The  row^en,  water  soaked  when  put  into  the  silo, 
heated  a  good  deal  and  was  exceedingly  odoriferous,  but  our  cows  ate  most 
of  it  readily,  and  by  the  time  we  reached  it  in  feeding  from  the  silo,  most 
of  the  odor  had  disappeared.  The  freshly  cut  rowen  and  the  millet,  which 
were  both  rather  dry  when  put  into  the  silo,  came  out  in  fine  shape  and 
the  cows  increased  in  milk  every  time  these  were  fed  to  them. 

A  large  part  of  the  silo  was  filled  with  alternate  layers  of  cut  com 
fodder  and  the  fodder  put  in  whole.  We  did  not  find  much  difference  in 
cost  of  handling  the  corn  in  the  two  ways.    The  whole  corn  kept  very  well 
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in  the  middle  of  the  silo  but  at  the  edges  and  corners,  did  not  keep  so  well 
aa  the  cut  corn.  Our  men  found  no  difficulty  in  getting  out  the  whole 
com,  but  it  took  about  half  as  much  again  work  as  the  cut  com. 

STOCK  FEEDINa. 

,  Feeding  experiments  were  conducted  during  the  year  with  milch  cows 
and  with  pigs.  The  experiments  with  cows  were  for  the  purpose  of  testing 
the  relative  feeding  value  of  corn  fodder,  com  ensilage,  com  stover,  hay, 
Hungarian  ensilage,  apple  pomace,  and  the  tops  and  butts  of  com  stalks 
separately.  In  this  last  experiment  the  unlooked-for  result  was  obtained 
that  the  butts  were  fully  equal  in  feeding  value  to  the  tops.  In  connection 
with  these  feeding  trials,  we  were  able  to  study  several  other  problems,  the 
amount  of  water  consumed  on  dry  feed  and  on  wet,  the  relation  between 
nutritive  ratio  of  the  food  and  the  milk  given;  effect  of  prolonged  lactation 
on  the  milk  yield,  etc. 

The  feeding  of  pigs  was  done  for  the  double  pupose  of  ascertaining 
which  breed  fattened  most  economically  and  also  to  learn  at  what  weight 
it  was  most  profitable  to  kill  the  pigs.  Ilie  full  results  of  this  test  have 
already  been  published  in  Bulletin  18  of  this  Station.  This  experiment  is 
now  being  repeated  at  this  Station. 

Through  the  courtesy  of  Mr.  E.  N.  Bissell  of  Shoi'^ham  and  Mr.  L.  W. 
Peet  of  Cornwall,  the  Station  was  furnished  with  eight  of  their  registered 
merino  sheep  and  an  experiment  was  begun  in  sheep-feeding,  the  details  of 
which  will  be  given  in  a  future  publication. 

STATE  FAIR  DAIRY  TEST. 

Premiums  were  offered  at  the  State  fair  dm*ing  September  for  the  best 
dairy  cow  for  milk  and  butter  as  shown  by  tests  on  the  fair  ground.  Nine 
cows  were  entered  for  the  test,  which  was  conducted  by  the  Station.  The 
details  have  been  published  in  Bulletin  17,  and  the  rules  that  governed  it 
are  reproduced  in  this  volume.  It  is  expected  that  much  good  will  come 
from  these  tests,  which  are  to  be  repeated  in  a  much  more  extended  man- 
ner at  the  coming  fair  of  the  Champlain  Valley  Association  at  Burlington. 

CONCLUSION. 

The  above  simimary  gives  some  idea  of  the  wide  field  of  investigation 
covered  by  the  work  of  the  Station  during  the  past  year.  For  further  de- 
tails the  reader  is  referred  to  the  following  pages  of  this  report  where  the 
work  it  given  under  the  following  general  headings: 

Inspection  of  Fertilizers. 

Water  Analyses. 

Abstracts  of  Bulletins. 

Feeding  Tests  of  Milch  Cows. 

Fodder  Crops. 

Report  of  the  Horticulturist, 

Report  of  the  Entomologist. 


INSPECTION  OF  FERTILIZERS. 


During  the  past  year  the  Station  has  drawn  and  analyzed  twenty-eight 
samples  of  licensed  f  ertilizera. 

In  order  that  the  analysis  of  a  fertilizer  may  be  of  value,  it  must  fairly 
represent  the  average  composition  of  that  fertilizer.  Great  care  is  necessary 
in  drawing  a  sample  for  analysis,  to  get  one  that  is  a  fair  sample.  In  this 
State  a  sampling  tube  is  used  that  takes  a  section  or  core  out  of  the  entire 
length  of  the  package,  and  thus  insures  fair  sampling.  All  the  samples 
analyzed  in  1889  were  drawn  by  the  director  of  the  Experiment  Station, 
either  in  i)erson  or  by  deputy. 

EXPLANATION  OF  TBRMS. 

The  following  explanations  of  the  meaning  of  the  terms  used  to  desig- 
nate the  valuable  ingredients  of  fertilizers,  is  taken  from  the  last  report  of 
the  Station  for  1888.  This  repetition  seems  advisable  as  this  report  will  fall 
into  the  hands  of  many  who  have  not  the  last  one. 

The  ingredients  of  commercial  fertilizers  upon  which  both  their  agri- 
cultural and  commercial  values  chiefly  depend,  are  nitrogen,  phosphoric 
acid,  and  potash.  Besides  these  more  valuable  ingredients,  sulphuric  acid 
and  lime  are  always  present  in  superphosphates  in  considerable  quantities, 
being  a  necessary  accompaniment  of  phosphoric  acid  as  it  exists  in  all  fer- 
tilizers. 

Nitrogen  is  the  most  costly  of  the  three  important  ingredients  men- 
tioned, and  adds  largely  to  the  commercial  value  of  all  the  fertilizers  sold  in 
Vermont.  It  is  found  in  the  wholesale  markets  in  quite  a  variety  of  sub- 
stances which  are  used  to  supply  this  ingredient  to  mixed  fertilizers,  but 
which  are  available  for  fertilizing  purposes  when  purchased  immixed  with 
anything  else.  Organic  Nitrogen  is  the  nitrogen  of  animal  and  vegetable 
tissues.  The  following  materials  furnish  organic  nitrogen  to  fertilizers  : 
Dried  blood,  dried  and  ground  fish,  azotin  and  ammonite  (prepared  animal 
matter),  fish  scrap,  meat  scrap,  cotton  seed  meal,  castor  pomace,  horn,  hair, 
wool,  leather-waste,  etc.  These  substances  must  decompose  and  the  nitro- 
gen become  changed  into  compounds  of  nitric  acid  and  ammonia  before  it 
is  available  to  plants.  There  is,  therefore,  a  great  difference  in  the  value  of 
organic  nitrogen  as  found  in  the  above-named  materials.  Dried  blood,  for 
instance,  decomposes  in  the  soil  rapidly,  while  horn,  hair,  wool  and  leather 
scrap,  decay  very  slowly,  and  the  nitrogen  which  they  contain  becomes 
useful  only  after  a  long  period  of  time.  These  latter  substances  are  not  only 
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less  useful  to  the  f axmer  than  blood,  fish  and  meat,  but  they  are  also  much 
lees  costly,  and  their  presence  in  a  fertilizer  supposed  to  be  manufactured 
of  the  best  materials  is  good  evidence  of  fraud.  Compounds  of  ammonia 
and  nitric  acid  also  occur  in  commerce,  the  former  in  sulphate  of  ammonia, 
the  latter  in  nitrate  of  soda.  Seventeen  parts  of  ammonia,  or  sixty-six  parts 
of  pure  sulphate  of  ammonia,  or  eighty-five  parts  of  pure  nitrate  of  soda, 
each  contain  fourteen  parts  of  nitrogen. 

The  phosphoric  acid  of  superphosphates  is  determined  in  three  forms 
according  to  its  solubility  in  vaiious  liquids,  viz. :  Solvbley  reverted  and 
insolvble. 

Soluble  phosphoric  acid  is  that  which  exists  in  fertilizers  in  a  form 
freely  soluble  in  water.  It  is  obtained  by  treating  certain  phosphatic  mate- 
rials, such  as  bone  and  South  Carolina  rock,  with  sulphuric  acid  (oil  of 
vitriol).  The  advantage  of  having  the  phosphoric  acid  of  fertilizers  ren- 
dered soluble,  is  not  that  it  remains  so  in  the  soU,  for  it  becomes  insoluble 
in  water  very  shortly  after  application,  but  in  the  fact  that  when  the  com- 
pounds of  the  soil  change  it  back  to  insoluble  forms  it  becomes  deposited  in 
particles  so  minute  that  they  are  easily  appropriated  by  the  roots  of  plants. 

Reverted  phosplwric  add  is  a  term  that  originally  signified  phosphoric 
acid  that  had  once  been  **  soluble,"  but  which  from  some  cause  had  "re- 
verted," or  **  gone  back"  to  forms  insoluble  in  water.  Now  it  is  used  to  des- 
ignate that  which  is  dissolved  by  a  solution  of  ammonium  citrate,  and  in- 
cludes not  only  the  truly  reverted,  but  also  more  or  less  of  phosphoric  acid 
as  combined  in  the  original,  undissolved  phosphate  material.  Beverted 
phosphoric  acid,  in  so  far  as  it  comes  within  the  strict  meaning  of  the  term, 
most  probably  has  a  value  for  crop  production,  equal  to  that  of  the  soluble 
form,  but  it  is  not  clear  that  this  holds  true  of  that  which  would  be  dis- 
solved by  ammonium  citrate,  from  finely  ground  South  Carolina  rock,  for 
instance. 

Insoluble  phosphoric  add  is  that  which  is  readily  soluble  neither  in 
water  nor  in  a  solution  of  ammonium  citrate,  but  which  can  be  dissolved  in 
strong  acids.  In  some  cases  the  phosphoric  acid  is  too  insoluble  to  be  readily 
available  as  plant  food.  This  is  especially  true  of  Canada  apatite.  Bone 
black,  bone  ash,  South  Carolina  rock  and  Navassa  phosphate,  when  in  coarse 
powder  are  commonly  of  little  repute  as  fertilizers,  though  good  results  are 
occasionally  reported  from  their  use.  When  finely  pulverized  {"  floats'^ 
they  more  often  act  well,  especially  in  connection  with  abundance  of  de- 
caying vegetable  matters.  The  phosphate  of  raw  bones  is  nearly  insoluble, 
because  of  the  animal  matter  of  the  bones  which  envelopes  it ;  but  when  the 
latter  decays  in  the  soil,  the  phosphate  remains  in  essentially  the  **reverted" 
form. 

It  should  be  remembered  that  the  terms  "  soluble,"  "  reverted,"  and 
"insoluble,"  are  merely  relative  in  their  significance.  There  is  no  com- 
pound of  phosphoric  acid  that  is  not  dissolved  to  a  slight  extent,  at  least,  in 
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pure  water,  and  to  a  still  greater  degree  by  ammonium  citrate,  and  the  ex- 
tent of  the  solubility  of  raw  phosphate  in  these  liquids,  and  in  weak  acids 
such  as  are  found  in  the  roots  of  plants,  depends  very  largely  upon  their 
mechanical  condition,  or  the  degree  of  fineness  to  which  they  are  ground. 

The  potash  used  in  this  country  for  agricultural  purposes,  comes  mostly 
from  Oem&ny  in  the  so-called  "  Oerman  potash  salts,"  which  include  sul- 
phate of  potash,  muriate  of  potash  (potassium  chloride)  and  kainite.  Ex- 
cept for  a  few  special  purposes,  potash  is  equally  valuable  in  all  these  forms, 
but  costs  least  in  the  muriate  and  in  kainite. 

In  their  raw  or  unmixed  state,  little  use  is  made  in  Vermont  of  the  va- 
rious materials  of  which  complete  commercial  fertilizers  are  compoimded. 
These  materials,  such  as  dried  blood,  fish  scrap,  ground  bone,  bone  black, 
South  Carolina  rock,  muriate  of  potash  and  kainite,  are  not  required  by  the 
fertilizer  law  to  be  licensed  or  analyzed.  A  discussion  of  their  analyses  and 
valuations  is  given  in  another  part  of  this  volume. 

THE  VALUATION  OF  FEBTIUZER8. 

In  common  with  all  American  experiment  stations  that  stand  in  an 
official  relation  to  the  fertilizer  trade,  a  schedule  of  trade  values  is  given  to 
the  fertilizers  analyzed.  By  means  of  these  trade  values  there  is  calculated 
for  each  brand  what  has  been  designated  as  the  *'  estimated  value  "  or  the 
**  station  valuation."  As  these  estimated  values  are  not  intended  to  repre- 
sent the  proper  selling  price  of  mixed  goods  at  the  point  of  consumption, 
and  in  order  to  prevent  any  possible  misapprehension  as  to  their  real 
meaning,  the  following  explanations  are  offered  : 

1.  These  trade  values  represent  very  closely  the  prices  at  which  a 
pound  of  nitrogen,  phosphoric  acid  and  potash,  in  their  various  forms,  can 
now  be  purchased  at  retail  in  oiir  large  markets.  They  are  based  mostly 
upon  the  ton  prices  at  which  certain  classes  of  goods  are  offered  to  actual 
consumers,  and  correspond  also  to  **  the  average  wholesale  prices  for  the 
six  months  ending  March  Ist,  plus  about  twenty  per  cent  in  the  case  of 
these  goods  for  which  we  liave  wholesale  quotations." 

2.  These  trade  values  do  not  include  the  charges  for  transportation 
from  the  market  to  the  consumer,  for  storage,  mixing,  conmiissions  to 
agents  and  dealers,  selling  on  long  credit,  bad  debts,  etc.,  etc. 

8.  They  are  the  prices  of  nitrogen,  phosphoric  acid  and  potash,  ready 
for  tLse  by  the  farmer,  when  these  ingredients  are  purchased  under  the 
above  named  conditions,  singly  and  not  mixed.  In  ordinary  superphos- 
phates we  find  these  three  ingredients  mixed,  but  this  is  not  a  necessary 
condition  of  their  use. 

An  illustration  may  serve  to  make  clear  the  above  statements.  A 
farmer  wishes  a  ton  of  fertilizer  similar  to  the  well-known  brands  sold  in 
this  State.    If  he  purchases  for  cash  in  Tew  York  or  Boston  sixteen  hun- 
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dred  (1600)  pounds  of  dissolved  bone  black,  three  hundred  (300)  pounds  of 
sulphate  of  ammonia,  and  one  hundred  (100)  pounds  of  muriate  of  potash, 
and  mixes  these  ingredients  together,  he  will  have  a  complete  fertilizer  not 
essentially  different  from  many  standard  brands  of  ammoniated  super- 
phosphates. The  cost  of  the  ton  after  mixing  (if  the  farmer  prefers  to  mix 
the  ingredients)  will  be  made  up  as  follows  : 

(a).    Cost  of  the  materials  in  the  markets. 

(h).    Cost  of  transportation. 

(c).    Cost  of  mixing. 

The  first  element  entering  into  the  total  cost  is  the  only  one  included 
in  the  *'  estimated  value."  If  there  is  added  to  this  one  element,  not  only 
the  charges  for  transportation  and  mixing,  but  also  the  expenses  of  selling 
through  agents  and  dealers,  long  credits,  bad  debts,  etc.,  we  have  the  fac- 
tors involved  in  the  cost  of  our  ordinary  superphosphates,  when  delivered 
at  or  near  the  place  of  consumption.  As  is  to  be  expected,  the  Station 
valuations  of  superphosphates  fall  below  their  selling  prices.  In  1888,  the 
average  difference  in  Vermont  was  |5.78  per  ton;  this  year  it  is  about  the 
same. 

4.  The  Station  valuations  stand  in  no  direct  or  necessary  relation  to 
the  comparative  profits  which  may  be  derived  from  the  use  of  the  various 
fertilizei's  by  individual  farmers.  These  values  have  an  almost  purely  com- 
mercial significance,  and  are  not  designed  to  point  out  to  the  farmer 
whether  he  shall  use  potash,  which  is  a  comparatively  cheap  ingredient,  or 
nitrogen,  which  is  comparatively  costly.  If  ordinary  superphosphates  are 
compared,  however,  on  the  basis  of  commercial  valuations,  it  will  be  foimd 
to  be  true  in  general  that  their  fertilizing  power  is  in  proportion  to  their 
money  value. 

The  following  schedule  of  trade  values  used  in  this  State,  in  1889,  is  the 
one  agreed  upon  by  the  experiment  stations  of  Massachusetts,  Connecticut 
and  New  Jersey,  after  a  careful  study  of  prices  ruling  in  the  large  markets 
of  New  England  and  the  Middle  States. 

Trade  Values  of  Fertilizing  Ingredients  in  Raw  Materials  and 

Chemicals  for  1889. 

1888.  1889. 

cts.  per  lb.    cts.  per  lb. 

Nitrogen  in  ammonia  salts 17^  19 

innitrates 16  17 

Organic  nitrogen  in  dried  and  fine  groimd  fish, 

blood  and  meat 16^  19 

**  **         in  cotton  seed  and  castor  pomace  16i  15 

*'  *'  in  fine  ground  bone  and  tankskge  16^  1^ 

"  "         in  fine  medium   "      "      '*'  13  13 

"  "         in  medium  "      "        "  lOi  lOi 
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1888  1889 
cts.  per  lb.    cts.  per  lb. 

Organic  nitrogen  in  coarse  bone  and  tankage                  8i  8^ 
"             "         in  horn  shavings,  hair  and  fish 

scrap..  _ 8  8 

Phosphoric  acid  soluble  in  water 8  8 

**             "         **        in  ammonium  citrate*.. _          7i  7^ 
in  dry  fine  ground  fish  and  in  fine 

bone  and  tankage 7  7 

in  fine  medium  bone  and  tankage         6  6 

"             **    in  medium             •*       n        n                 5  5 

"            "    incoai-se                "       i«        n                4  4 

**             **    in  fine  ground  rock  phosphate 3  2 

Potash  as  high  grade  sulphate 5^  6i 

"       "  kainite 4i  ^ 

**       '*  muriate 4^  ii 

*  Dissolved  ftom2  grams  of  the  nngroand  phosphate  previously  extracted  with 
pure  water  by  100  o.  c.  neutral  solution  of  Ammonium  Citrate  sp.  gr.  1.09  In  SO 

minutes  at  65  degrees  c,  with  agitation  once  In  live  minutes.  Commonly  called 
•*  reverted  "  or  "  baclcgone  "  Phosphoric  Add. 
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TRADE  VALUES  OF  SUPERPHOSPHATES  AND  MIXED  GOODS. 


The  above  trade  values  are  the  average  figures  at  which  in  the  six 
months  preceding  March  1st,  1889,  the  respective  ingredients  could  be 
bought  at  retail  for  cash  in  the  larger  markets,  in  the  raw  materials ,  un- 
mixed. They  also  correspond  to  the  average  wholesale  prices  for  the  six 
months  ending  March  1st,  plus  about  20  per  cent,  in  the  case  of  goods  for 
which  we  have  wholesale  quotations.  The  valuations  obtained  by  the  use 
of  the  above  figures  will  be  found  to  agree  fairly  with  the  reasonable  retail 
price  at  the  large  markets  of  standard  raw  materials  such  as: — 
Sulphate  op  Ammonia,  Azotin, 

Nitrate  op  Soda,  Dry  Ground  Fish, 

Muriate  op  Potash,  Ammonite, 

Sulphate  of  Potash,  Castor  Pomace, 

Dried  Blood,  Bone  and  Tankage, 

Plain  Superphosphate,  Ground  South  Carolina  RoSk. 

The  trade  values  are  applied  to  the  valuation  of  Superphosphates  and 
all  mixed  goods  as  follows: 

It  is  assumed  that  the  nitrogen  of  these  goods  has  for  its  source  such 
materials  aa  ammonia  salts,  nitrates,  dried  blood,  ground  fish,  or  nitrogen- 
ous substances  of  equally  good  quality,  and  it  is  valued  at  19  cents  a 
pound. 
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The  insolvhle  phosphoric  acid  of  mixed  fertilizers  is  considered  as  com- 
ing entirely  from  bone,  and  not  from  South  Carolina  rock,  and  is  reckoned 
at  three  cents  per  pound. 

The  potash  is  valued  at  the  price  of  that  ingredient  in  kainite  and  the 
muriate,  that  is  at  4i  cents  per  pound. 

The  valuation  of  a  fertilizer  is  obtained  by  multiplying  the  percentages 
of  the  several  ingredients  by  twenty  (which  gives  the  pounds  per  ton),  and 
these  products  by  the  prices  per  pound.  The  sum  of  the  several  final  pro- 
ducts is  the  market  value  of  the  fertilizing  ingredients  in  one  ton. 

These  estimated  values  should  be  studied  in  the  light  of  the  previous 
explanations.  It  will  probably  rarely  happen  in  this  State  that  a  mixed  fer- 
tilizer can  be  sold  near  the  point  of  consumption  as  low  as  the  Station  valu- 
ation, the  excess  of  cost  representing  certain  expenses  previously  enumer- 
ated. The  Station  valuations  give  the  consumers  a  fairly  accurate  basis  for 
estimating  the  relative  cost  of  plant  food  in  the  various  brands  of  fertilizers, 
and  will  help  the  farmer  to  determine  whether  he  can  in  any  way  profitably 
change  his  method  of  buying  fertilizing  ingredients.  A  caution  should  be 
uttered,  however,  against  making  too  close  an  application  of  the  Station 
valuations,  as  a  difference  of  a  few  cents,  or  even  a  dollar,  on  a  ton  between 
two  brands  may  have  no  real  significance,  but  may  be  due  to  unavoidable 
errors  of  sampling  and  analysis,  that  render  it  impossible  to  determine  to 
the  utmost  exactness  the  composition  of  the  entire  bulk  of  material  that  is 
sold. 

The  laboratory  methods  used  are  those  agreed  upon  by  the  Association 
of  Ofiicial  Agricultural  Chemists. 

1.  Nitrogen  was  determined  by  the  method  of  Kjeldahl. 

2.  Phosphoric  acid  was  weighed  as  magnesium  pyrophosphate  after 
separation  by  molybdic  acid. 

8.  Potash  was  precipitated  vdth  platinum  bicliloride,  after  separation 
by  the  method  of  Lindo,  as  modified  by  Gladding. 


COMPARATIVE  VALUE  OF  FERTILIZERS  LICENSED  IN  1888  AND 

1889. 


Of  the  thirty-five  brands  of  commercial  fertilizers  sold  in  the  State  dur- 
ing the  years  1888  and  1889,  twenty-four  standard  brands  have  been  selected 
for  a  comparison  between  the  character  of  the  goods  sold  under  these 
brands  in  each  of  the  two  years.  Only  those  brands  were  selected  which 
have  been  sold  in  the  State  during  both  of  the  years. 

Ayeraqe  Composition  in  1888. 


Name  of  fertilizing  ingredient. 


Nitrogen 

Soluble  Phosphoric  Acid. . . 
Reverted  Phosphoric  Acid. . 
Insoluble  Phosphoric  Acid. 
Available  Phosphoric  Acid. 

Total  Phosphoric  Acid 

Potash 

Total  valuation  per  ton. 
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Average  Composition  in  1889. 


Name  of  fertilizing  ingredient. 


Nitroren 

Soluble  Phosphoric  Acid... 
Reverted  Phosphoric  Acid.. 
Insoluble  Phosphoric  Acid. 
Available  Phosphoric  Acid. 

Total  Phosphoric  Acid 

Potash 

Total  valuation  per  ton 
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From  these  tables  it  will  be  seen  that  the  quality  of  the  fertHizers  sold 
has  changed  but  little  this  year  from  what  it  was  last  year.  The  wholesale 
price  of  materials  furnishing  nitrogen  and  those  furnishing  potash  has 
advanced  during  the  year,  and  as  a  consequence,  manufacturers  have 
decreased  the  amount  of  each  of  these  used  in  their  goods.  This  is  partly 
counterbalanced  by  an  increase  of  phosphoric  acid,  so  that  the  total  decrease 
in  average  valuation  per  ton  is  but  thirty-three  cents  ($0.83).  There  has 
been  exactly  the  same  average  decrease  in  selling  price;  the  average  selling 
price  in  1888  of  these  twenty-four  brands  being  $34.96,  and  in  1889,  $34.68, 
so  that  the  farmer  gets  on  the  average  this  year  the  same  return  bs  last  year 
of  fertilizer  for  the  same  amount  of  money. 

FERTILIZER  STATISTICS. 

The  amount  expended  annually  by  the  farmers  of  the  State  for  com- 
mercial fertilizers  has  been  variously  estimated  at  from  one  hundred 
thousand  to  half  a  million  dollars.  To  find  out  the  truth  of  the  matter,  the 
Station  has  made  a  very  careful  canvass  of  the  State  to  ascertain  how  many 
tons  of  fertilizer  were  unloaded  in  1888  at  the  railroad  stations.  It  does  not 
necessarily  follow  that  all  was  sold  that  was  brought  into  the  State,  but 
there  seem  to  be  good  reasons  for  thinking  that  not  much  more  fertilizer 
was  carried  over  to  the  spring  of  1889,  than  was  on  hand  the  spring  of  1888, 
so  that  the  amount  brought  into  the  State  during  the  year  will  be  a  fairly 
close  approximation  to  the  amount  sold. 

Statements  were  collected  from  one  hundred  and  two  railroad  stations 
in  the  State  and  these  figures  used  as  a  basis  for  estimating  the  amount  that 
was  probably  unloaded  at  the  rest  of  the  stations. 

The  total  figures  *f or  the  State  are  four  thousand  one  hundred  and 
ninety-four  (4194)  tons.  The  average  selling  price  was  not  far  from  $85.63 
per  ton;  making  a  total  of  $149,482.22  paid  by  the  farmers  of  the  State 
during  the  year  1888  for  the  single  item  of  commercial  fertilizers.  It  is  safe 
to  say  that  at  least  $80,000  of  this  large  sum  could  have  been  saved  if  the 
system  of  small  purchases  on  long  time  could  be  replaced  by  the  English 
system  of  co-operative  buying  for  cash. 
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No.  109.— AN  ACT  TO  REGULATE  THE  SALE  OF  COMMERCIAL 

FERTILIZERS. 

It  is  hereby  enacted  by  the  OenercU  Assembly  of  the  State  of  Vermont  : 

Section  1.  Every  lot  or  paroel  of  commercial  ferUlizers,  or  material  used  for 
manarlal  puri>08e8,  sold,  offered  or  exposed  for  sale  in  the  State  of  Vermonti  the  re- 
tail price  of  which  is  ten  dollars  or  more  per  ton,  shall  be  accompanied  by  a  plainly 
printed  statement  clearly  and  truly  certifying  the  number  of  net  pounds  of  fertilizer 
in  a  package,  the  name,  brand  or  trade  mark  xmder  which  the  fertilizer  is  sold,  the 
name  and  address  of  the  manufacturer  or  importer,  the  place  of  manuiJBicture,  and  a 
chemical  analysis  stating  the  percentage  of  nitrogen  or  its  equivalent  in  ammonia, 
of  potash,  soluble  in  distilled  water,  and  of  phosphoric  acid  in  available  form  soluble 
in  distilled  water,  and  reverted  as  well  as  the  total  phosphoric  acid.  In  case  of  those 
fertilizers,  which  consist  of  other  and  cheaper  materials,  said  label  shall  give  a  cor- 
rect general  statement  of  the  composition  and  ingredients  it  accompanies. 

SEa  3.    Before  any  commercial  fertilizer,  the  retail  price  of  which  is  ten  dollars  or 

more  per  ton,  is  sold,  offered  or  exposed  for  sale,  the  importer,  manufacturer  or 

party  who  causes  it  to  be  sold,  or  offers  it  for  sale  within  the  State  of  Vermont,  shall 

file  with  the  director  of  the  Vermont  Agricultural  Experiment  Station  a  certified 

copy  of  the  statement  named  in  section  one  of  this  act,  and  shall  also  deposit  with 

said  director,  at  his  request,  a  sealed  Jar,  glass  or  bottle  containing  not  less  than  one 

pound  of  the  fertilizers,  accompanied  by  an  affidavit  that  it  is  a  fair  average  sample 
thereol 

Sec.  8.  The  manufocturer,  importer  or  agent  of  any  commercial  fertilizer  or  ma- 
terial used  for  manurial  purposes,  the  retail  price  of  which  is  ten  dollars  or  more  per 
ton,  shall,  before  the  fertilizer  is  offered  for  sale,obtain  a  license  from  the  State  treas- 
urer, countersigned  by  the  director  of  the  Vermont  Agricultural  Experiment  Sta- 
tion, authorizing  the  sale  of  the  same  in  the  State,  and  shall  securely  affix  to  each 
barrel,  bag  or  other  package  of  fertilizer  the  word  "  licensed,"  with  the  number  and 
date  of  the  license.  The  manufacturer  or  importer  obtaining  such  license  shall  pay 
to  the  State  one  hundred  dollars  for  such  license,  and  the  license  shall  expire  on  the 
81st  day  of  December  of  the  year  for  which  it  is  issued.  One  license  shall  cover  all 
brands  manufactured  by  any  one  manu£BM)turer,  corporation  or  company. 

SEa  4.  Manufacturers  and  importers  of  commercial  fertilizers  sold  or  offered  for 
sale,  the  retail  price  of  which  is  ten  dollars  or  more  per  ton,  shall,  before  such  fer- 
tilizers are  sold,  offered  or  exposed  for  sale,  file  with  the  State  treasurer  a  bond, 
with  sureties  residing  within  the  State,  satisfactory  to  said  treasurer,  in  the  sum  of 
one  thousand  dollars,  payable  to  the  State  and  conditioned  for  the  payment  of  for- 
feitures and  costs  imposed  on  such  manufacturers  and  importers  for  violating  the 
provisions  ot  this  act,  and  such  bond  shall  be  renewed  from  time  to  time,  as  the 
State  treasurer  may  require. 

Ssa  6.  The  term  "  commercial  fertilizer,"  as  used  in  this  act,  shall  be  taken  to 
mean  oomi>onnds  and  manufactured  substances  containing,  or  represented  as  con- 
taining, two  or  more  ingredients  mentioned  in  section  one  of  this  act,  but  shall  not 
apply  to  the  separate  ingredients  used  to  manufacture  the  same,  or  to  bone-meal, 
land  plaster,  lime  or  any  substance  the  product  ot  nature  which  has  not  been  com- 
pounded. 
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Seo.  6.  No  person  shall  sell,  offer  or  expose  for  sale,  in  the  State  of  Vermont,  any 
pulverized  leather,  raw,  steamed,  roasted,  or  in  any  form,  as  a  fertiliser,  or  as  an  in- 
en^edlent  of  any  fertilizer  or  manure,  without  an  explicit  printed  certificate  of  the 
fact,  said  certificate  to  he  conspicuously  affixed  to  every  package  of  such  fertilizer  or 
manure,  and  to  accompany  or  to  go  with  every  parcel  or  lot  of  the  same. 

Sec.  7.  Any  person  selling,  offering  or  exposing  for  sale,  any  commercial  fertilizer, 
without  the  statement  required  hy  section  one  of  this  act,  or  with  a  label  stating  that 
said  fertilizer  contains  a  larger  percentage  of  any  one  or  more  of  the  constituents 
mentioned  in  said  section  than  is  contained  therein,  or  respecting  the  sale  of  which 
all  of  the  provisions  of  the  foregoing  sections  have  not  been  fully  complied  with, 
shall  forfeit  fifty  dollars  for  the  first  offense,  and  one  hundred  dollars  for  each  sub- 
sequent offense.  This  section  shall  not  affect  parties  manufacturing,  imjiortlng  or 
purchasing  fertilizers  for  their  own  use  and  not  for  sale  in  this  State. 

SBC.  8.  All  manufacturers  and  importers  of  commercial  fertilizers,  or  wholesale 
dealers  in  the  same,  shall,  not  later  than  February  first,  ftimish  the  director  of  the 
Vermont  Agricultural  Experiment  Station  with  a  complete  list  of  the  brands  and  of 
agents  selling,  offering  or  exposing  for  sale,  such  tertilizers,  and  on  the  first  of  each 
succeeding  month  till  May  first  such  additional  agents  or  dealers  as  in  the  mean  Ume 
have  been  appointed. 

SBC.  9.  The  director  shall  cause  one  analysis  or  more  of  each  fertilizer  or  material 
used  for  manurial  purposes,  to  be  made  annually,  and  the  result  published  monthly. 
Said  director  is  hereby  authorized,  in  person  or  by  deputy,  to  take  a  sample  not  ex- 
ceeding two  pounds  in  weight  for  analysis  ft-om  any  lot  or  package  of  fertilizer,  or 
any  material  used  for  manurial  purposes,  which  may  be  in  the  possession  of  any 
manufacturer,  importer,  agent  or  dealer;  but  said  sample  shall  be  drawn  in  the 
presence  of  said  party  or  parties  in  interest,  or  their  representatives,  and  shall  be 
taken  from  a  parcel  or  number  of  packages  which  shall  not  be  less  than  five  per  cent 
of  the  whole  lot  inspected,  and  shall  be  thoroughly  mixed  and  then  divided  into  two 
equal  samples  and  placed  in  glass  vessels,  carefully  sealed,  and  a  label  placed  on 
each  stating  the  name  of  the  brand  of  the  fertilizer  or  material  sampled,  the  name  of 
the  party  from  whose  stock  the  sample  was  drawn,  and  the  time  and  place  of  draw- 
ing, and  said  label  shall  be  sigrned  by  the  director  or  his  deputy  and  by  the  parties 
or  party  in  interest,  or  their  representatives  present  at  the  drawing  and  sealing  of 
said  samples;  one  of  said  duplicate  samples  shall  be  retained  by  the  director  and 
the  other  by  the  party  whose  stock  was  sampled.  The  director  of  the  Vermont  Agri- 
cultural Experiment  Station  shall  notify  the  State  treasurer  of  all  violations  of  this 
act,  and  the  State  treasurer  shall  commence  a  suit,  in  the  name  of  the  State,  on  the 
bond  required  to  be  filed  by  such  manufacturer  or  importer,  and  prosecute  the  same 
to  final  Judgment.  It  shall  be  the  duty  of  the  treasurer  upon  ascertaining  any  viola- 
tions of  this  act,  to  forthwith  notify  the  manufacturers  and  importers,  in  writing,  and 
give  them  not  less  than  thirty  days  thereafter,  in  which  to  comply  with  the  require- 
ments of  this  act.  But  there  shall  be  no  prosecution  in  relation  to  the  quality  of  the 
fertilizer  or  fertilizing  material,  if  the  same  shall  be  found  to  be  substantially  equiv- 
alent  to  the  statement  of  analysis  made  by  the  manufacturers  or  importers. 

Ssa  10.  The  term  importer,  for  all  the  purposes  of  this  act,  shall  be  taken  to  mean 
all  who  procure  or  sell  fertilizers  made  in  other  States. 

Sec.  11.  Number  one  hundred  and  nineteen  of  the  acts  of  1883,  and  number  eighty- 
nine  of  the  acts  of  1884,  are  hereby  repealed. 

Sec.  la.    This  act  shall  take  effect  January  first,  1889. 

Approved  November  27, 1888. 


OBSERVANCE  OF  THE  FERTILIZER  LAW. 


Last  of  manufacturers  who  have  paid  licenses  as  required  b}'  the  ferti- 
lizer law  and  of  the  fertilizers  they  have  offered  for  sale  in  the  State  during 
the  year  ending  December  31,  1889. 

FIRM.  BRAND  OF  FERTILIZER. 

Bowker  Fertilizer  Co. ,  Bowker's  Hill  and  Drill  Phosphate. 

Boston,  Mass.    Stockbridge  Manures, 

Potato  Phosphate. 
Ammoniated  Dissolved  Bone. 
Sure  Crop. 

Bradley  Fertilizer  Co.,  Bradley's  X  L  Superphosphate. 

Boston,  Mass.    B.  D.  Sea  Fowl  Guano. 

Potato  Manure. 

Buffalo  Fertilizer  Co. ,  Buffalo  Ammoniated  Bone  Superphos- 

Buffalo,  N.  Y.  phate. 

Buffalo  Superphosphate  for  Potatoes, 

Hops  and  Tobacco. 
Buffalo  Special  Superphosphate. 

Cleveland  Dryer  Co.,  '      Cleveland  Superphos5ihate. 

Cleveland,  O.    Cleveland  Potato  Phosphate. 

Coe,  E.  Frank,  High  Grade  Superpho'phate. 

New  York,  N.  Y.    Alkaline  Bone. 

Cumberland  Bone  Co.,  Cumberland  Superphosphate. 

Portland,  Me.    Cumberland  Seeding  Down  Fertilizer. 

Davidge  Fertilizer  Co.,  Special  Favorite. 

New  York,  N.  Y. 

Glidden  &  Curtis,  Boston,  Mass.  Soluble  Pacific  Guano. 

Lister  Bros.,  Newark,  N.  J.  Success. 

Orient  Guano  MTg  Co.,  Orient  Complete  Manure. 

Orient,  L.  I. 

Quinnipiac  Co.,  Quinnipiac  Phosphate. 

New  London,  Conn.    Quinnipiac  Potato  Maniu'e. 

Pine  Island  Phosphate. 

Standard  Fertilizer  Co.,  Standard  Fertilizer. 

Boston,  Mass.    Standard  Guano. 

Williams  &  Clark  Co.,  Americus    Ammoniated    Superphos- 

New  York,  N.  Y.  phate. 

Potato  Phosphate. 
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Seg.  6.  No  person  sliall  sell,  offer  or  expose  for  sale,  in  the  State  of  Vermont,  any 
pulyerized  leather,  raw,  steamed,  roasted,  or  in  any  form,  as  a  fertilizer,  or  as  an  in- 
gn^^dient  of  any  fertilizer  or  mannre,  without  an  explicit  printed  certificate  of  the 
fact,  said  certificate  to  be  oonspioaously  affixed  to  every  package  of  such  fertilizer  or 
manure,  and  to  accompany  or  to  go  with  every  parcel  or  lot  of  the  same. 

Sec.  7.  Any  person  selling,  offering  or  exposing  for  sale,  any  commercial  fertilizer, 
without  the  statement  required  by  section  one  of  this  act,  or  with  a  label  stating  that 
said  fertilizer  contains  a  larger  percentage  of  any  one  or  more  of  the  constituents 
mentioned  in  said  section  than  is  contained  therein,  or  respecting  the  sale  of  which 
all  of  the  provisions  of  the  foregoing  sections  have  not  been  fully  complied  with, 
shall  forfeit  fifty  dollars  for  the  first  offense,  and  one  hundred  dollars  for  each  sub- 
sequent offense.  This  section  shall  not  affect  parties  manufticturing,  importing  or 
purchasing  fertilizers  for  their  own  use  and  not  for  sale  in  this  State. 

Sec.  &  All  manufacturers  and  importers  of  commercial  fertilizers,  or  wholesale 
dealers  In  the  same,  shall,  not  later  than  February  first,  Aimish  the  director  of  the 
Vermont  Agricultural  Experiment  Station  with  a  complete  list  of  the  brands  and  of 
agents  selling,  offering  or  exposing  for  sale,  such  tertilizers,  and  on  the  first  of  each 
succeeding  month  till  May  first  such  additional  agents  or  dealers  as  in  the  mean  time 
have  been  appointed. 

Sec.  9.  The  director  shall  cause  one  analysis  or  more  of  each  fertilizer  or  material 
used  for  manurial  purposes,  to  be  made  annually,  and  the  result  published  monthly. 
Said  director  is  hereby  authorized,  in  person  or  by  deputy,  to  take  a  sample  not  ex- 
ceeding two  pounds  In  weight  for  analysis  from  any  lot  or  package  of  fertilizer,  or 
any  material  used  for  manurial  purposes,  which  may  be  in  the  possession  of  any 
manufacturer,  importer,  agent  or  dealer;  but  said  sample  shall  be  drawn  in  the 
presence  of  said  party  or  parties  in  interest,  or  their  representatives,  and  shall  be 
taken  ftom  a  parcel  or  number  of  packages  which  shall  not  be  less  than  five  per  cent 
of  the  whole  lot  inspected,  and  shall  be  thoroughly  mixed  and  then  divided  into  two 
equal  samples  and  placed  in  glass  vessels,  oarefUlly  sealed,  and  a  label  placed  on 
each  stating  the  name  of  the  brand  of  the  fertilizer  or  material  sampled,  the  name  of 
the  party  from  whose  stock  the  sample  was  drawn,  and  the  time  and  place  of  draw- 
ing,  and  said  label  shall  be  signed  by  tlie  director  or  his  deputy  and  by  the  parties 
or  party  in  interest,  or  their  representatives  present  at  the  drawing  and  sealing  of 
said  samples;  one  of  said  duplicate  samples  shall  be  retained  by  the  director  and 
the  other  by  the  party  whose  stock  was  sampled.  The  director  of  the  Vermont  Agri- 
cultural Experiment  Station  shall  notify  the  State  treasurer  of  all  violations  of  Uiis 
act,  and  the  State  treasurer  shall  commence  a  suit,  in  the  name  of  the  State,  on  the 
bond  required  to  be  filed  by  such  manufacturer  or  importer,  and  prosecute  the  same 
to  final  Judgment.  It  shall  be  the  duty  of  the  treasurer  upon  ascertaining  any  viola- 
tions of  this  act,  to  forthwith  notify  the  manufacturers  and  importers,  in  writing,  and 
give  them  not  less  than  thirty  days  thereafter,  in  which  to  comply  with  the  require- 
ments of  this  act.  But  there  shall  be  no  prosecution  in  relation  to  the  quality  of  the 
fertilizer  or  fertilizing  material,  if  the  same  shall  be  found  to  be  substantially  equiv- 
alent to  the  statement  of  analysis  made  by  the  manufacturers  or  importers. 

SEa  10.  The  term  importer,  for  all  the  purposes  of  this  act,  shall  be  taken  to  mean 
all  who  procure  or  sell  fertilizers  made  in  other  States. 

Sec.  U.  Number  one  hundred  and  nineteen  of  the  acts  of  1883,  and  number  eighty- 
nine  of  the  acts  of  1884,  are  hereby  repealed. 

Sec.  18.    This  act  shall  take  effect  January  first,  1889. 

Approved  November  27, 1888. 


OBSERVANCE  OF  THE  FERTILIZER  LAW. 


List  of  manufax^turers  who  have  paid  licenses  as  required  b}'  the  ferti- 
lizer law  and  of  the  fertilizers  they  have  offered  for  sale  in  the  State  during 
the  year  ending  December  81,  1889. 

FIRM.  BRAND  OF  FERTILIZER. 

Bowker  Fertilizer  Co. ,  Bowker's  Hill  and  Drill  Phosphate. 

Boston,  Mass.    Stockbridge  Manures, 

Potato  Phosphate. 
Ammoniated  Dissolved  Bone. 
Sure  Crop. 

Bradley  Fertilizer  Co.,  Bradley's  X  L  Superphospliate. 

Boston,  Mass.    B.  D.  Sea  Fowl  Guano. 

Potato  Manure. 

Buffalo  Fertilizer  Co. ,  Buffalo  A  mmoniated  Bone  Superphos- 

Buffalo,  N.  Y.  phate. 

Buffalo  Superphosphate  for  Potatoes, 

Hops  and  Tobacco. 
Buffalo  Special  Superphosphate. 

Cleveland  Dryer  Co.,  '      Cleveland  Superphosjihate. 

Cleveland,  O.    Cleveland  Potato  Phosphate. 

Coe,  E.  Frank,  High  Grade  Superphosphate. 

New  York,  N.  Y.    Alkaline  Bone. 

Cumberland  Bone  Co.,  Cumberland  Superphosphate. 

Portland,  Me.    Cumberland  Seeding  Down  Fertilizer. 

Davidge  Fertilizer  Co. ,  Special  Favorite. 

New  York,  N.  Y. 

Glidden  &  Curtis,  Boston,  Mass.  Soluble  Pacific  Guano. 

Lister  Bros.,  Newark,  N.  J.  Success. 

Orient  Guano  M*f  g  Co.,  Orient  Complete  Manure. 

Orient,  L.  I. 
■ 
Quinnipiac  Co.,  Quinnipiac  Phosphate. 

New  London,  Conn.    Quinnipiac  Potato  Manure. 

Pine  Island  Phosphate. 

Standard  Fertilizer  Co.,  Standard  Fertilizer. 

Boston,  Mass.    Standard  Guano. 

Williams  &  Clark  Co.,  Americus    Ammoniated    Superphos- 

New  York,  N.  Y.  phate. 

Potato  Phosphate. 


LIOENBED  FBKTILIZERS  BAMFLBD   BY  STATION. 
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MISCELLANEOUS  FEBTILIZEBS. 


ANALYSES  OF    laSCELLANEOUS    FERTILIZINa    MATERIALS    NOT    SAMPLED  BT 

THE  STATION. 


1 


COMPLETE  FERTILIZERS. 


Station  No. 

NAME. 

SOURCE. 

488 

TJ^ter'fl  S\io<MW8,  1888. 

J.  L.  Buttolph,  Middlebury. 

430 

Lister's  Success,  1889 

487 
498 

« 

Coral  Lawn  &  Garden  Dressing 
Bowker's  HiU  and  Drill  Phos- 
phate, 5  years  old 

Chem.  &  Fer.  Co.,  Vergennea. 
E.  A.  Norton,  Glover. 

ANALYSES. 


§ 
1 


488 
489 

487 
498 


I 

is 


1.16 


NITROGEN. 


O 

s 

I 

s 


0.14 


I 

00 


2.67 


-3 

■M 
6 


1.62 
2.07 
1.16 
2.81 


3-1 

4a  Pi 


63 

62 

100 

86 


0} 

I 

-3 


7.64 
8.88 
0.22 
6.83 


PHOSPHORIC   ACID. 


3.88 
2.45 
1,31 
4.69 


1.68 
0.64 
0.38 
1.09 


.2 


11.02 

11.33 

1.53 

11.52 


3 
o 
H 


12.70 

11.97 

1.91 

12.61 


< 

0 


1.71 
1.50 
1.15 
1.60 


BONE  FERTILIZERS. 


Station  No. 

NAME. 

SOURCE. 

433 

Bone  Black _ 

Gov.  J.  G.  Smith,  St.  Albans. 

481 

Tanka^re 

F.  Chaffee,  Rutland. 

488 

Steamed  Bone 

C.  P.  Buffam,  Rutland. 

491 

Bone  Ash 

Dr.  T.  H.  Hoskins,  Newport 

4001 

Bone  Meal 

F.  Chaffee,  Rutland. 

HISOELLAKEOtJS  FEBTIUZEBS. 
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ANALYSES. 


Mechanical 

Analysts. 

Chemical 

Analysis. 

m 

g 

Finer  than 

Coarser 

than 
^  inch. 

Total 
Nitrogen. 

Total 

1 

inch. 

inch. 

inch. 

Phosphoric 
Acid. 

438 

0.72 
7.51 
1.62 

"""3.'66""' 

31.61 

481 

11.78 

488 

491 

4001 

51 
29 
42 

22 
22 
42 

10 
20 
16 

......... 

29 

81.26 
88.69 
24.41 

ASHES. 


Station  No. 

NAME. 

432 

Lime  Kiln  Ashes. 

482 

Leached  Ashes 

486 

Unleached  Ashes. 

495 

Leached  Ashes... 

497 

Leached  Ashes... 

499 


Unleached  Ashes. 


SOURCE. 


J.  O.  Sanford,  Stamford. 
L,  S.  Drew,  Burlington. 
Moulton  Bros.,  W.  Randolph. 
F.  Billings,  Woodstock. 
W.  H.  Cole,  Westminster. 
E.  B.  True,  Newport. 


ANALYSES. 


• 

1 

1 

POTASH. 

1 

Soluble 

in 
water. 

Insoluble 

in 
water. 

Total. 

PHOSPHORIC 
ACID. 

432 
482 

1.99 
21.00 

1.53 

0.46 

1.99 
1.75 
8.83 
1.39 
3.13 
8.43 

0.64 
0.69 

486 

8.33 
1.08 
0.47 
5.91 

0.50 
0.31 
2.66 
2.52 

2.16 

495 
497 

26.84 

1.61 
1.44 

499 

1.16 

1.84 

36  MISCELLANEOUS  FERTILIZERS. 


No.  431.  WOOL  WASTE. 

Sample  sent  by  J.  O.  Sanford,  Stamford. 

Total  Nitrogen 7.40 

Potash 0.99 

The  nitrogen  in  this  material  would  probably  be  available  only  after  be- 
ing many  years  in  the  soil. 

No.  489.  MARL. 

Sample  sent  by  J.  Webster,  Franklin. 

Water _  9.53 

Nitrogen 0.64 

Lime,  as  Carbonate 48.68 

Valuation  of  the  nitrogen  per  ton _$2  43 

No.  490.  PEAT. 

Same  source  as  last. 

Water 17.69 

Nitrogen 2.10 

Valuation  per  ton J8.00 

This  sample  contained  65.87  per  cent,  of  organic  and  volatile  matter, 
and,  aside  from  its  fertilizing  constituents,  possesses  much  value  as  a  fuel. 
It  would  not  be  possible  to  obtain  both  the  fuel  and  fertilizing  values,  since 
the  nitrogen  would  be  driven  oif  and  lost  in  the  burning. 

No.  496.  MUCK. 

Sample  sent  by  S.  M.  Flint,  West  Randolph. 

Water 8.58 

Nitrogen 1.40 

Valuation  per  ton _ |5.33 

PHOSPHATE  ROCK. 

No.    434.    Apatite  from  Canada. 

No.  4002.    Land  Phosphate  Rock,  Marion  Co.,  Florida. 

^-434->  .-4002-^ 

Moisture  at  100  c.  c -  0.10  0.93 

Volatile  Matter  and  Water  of  Hydration 1.14 

Phosphoric  Acid* 39.»9  83.18 

Lime 55.84  43.00 

Iron  oxide i.096  ^"^^ 

Alumina i  ^'^ 

Sulphuric  acid.  Magnesia,  Fluorine,  etc 2.27  5.64 

CarbonicAcid 0.75  1.65 

Sand  and  Silica 0.63  7.71 

Chlorine _ 0.16  

•Equivalent  to  Tricalcic  Phosphate,  85.77  per  cent.,  72.35  per  cent. 


MISCELLANEOUS  ANALYSES. 


No.  1568.  HOSTETTER'S  STOMACH  BIITERS. 

Sample  sent  in  original  package  by  D.  L.  Field,  Milton. 

Alcohol  by  weight 32.94  per  cent. 

Alcohol  by  volume 39.52    "      ** 

No.  1575.  "  GERMINATOR." 

Sent  out  by  F.  P.  Dimpfel,  New  York  City,  as  a  "  new  preserver  and 
germinator  of  cereals  and  seeds  of  all  kinds."  Trials  failed  to  show  any 
gain  in  the  per  cent  of  seed  germinating  when  it  was  used.  The  circular 
concerning  its  merits  states  it  to  be  an  "  ammoniac  substance,"  but  chem- 
ical analysis  fails  to  show  the  presence  of  any  ammonia,  but  does  show  it 
to  be  substantially  sugar  of  lead,  a  dangerous  poison,  so  that  it  should  be 
handled  with  the  greatest  of  care. 

ANALYSIS. 

Lead  Acetate  (Sugar  of  Lead) 90.04 

Alumina 1.60 

Dead  OO 2.00 

Lime trace. 

Copper  Sulphate absent. 

Nitrogen absent. 

No.  1591.  CREAM  OF  TARTAR. 

Sample  sent  by  H.  H.  Rankin,  Milton.  Offered  on  the  market  as 
"  Strictly  Pure  Cream  of  Tartar,"  when  in  reality  three-fifths  of  it  is  land 
plaster. 

ANALYSIS. 

Cream  of  Tartar 20.30 

Tartaric  Acid  (free) 9.27 

Land  Plaster 60.35 

Starch,  moisture  and  undetermined 10.08 

100.00 
No.  IMl.  '•  FRUIT  PRESERVING  POWDER." 

Found  to  consist  of  a  mixture  of  Boracic  and  Salicylic  acids. 

No.  1070-73.  PEAT. 

Samples  sent  by  J.  Webster,  Franklin. 
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MISCELLANEOUS  ANALYSES. 


ANALYSIS  OF  DBT  HATTER. 


1670 

1671 

1672 

1673 

I. 

II. 

m. 

IV. 

Organic  and  Volatile  Matter 

Ash 

89.63 
10.37 

92.85 

7.15 

92.78 

7.27 

79.47 
20.53 

Samples  No.  II.  and  III.  would  have  high  value  for  fuel. 


No.  1677. 


IRON  ORE. 


Sample  sent  by  H.  J.  Parker,  Andover. 

Iron  Oxide - 47.25 

Gangue 40.00 

The  gangue  consistH  of  silica  and  clay;  the  ore  also  contained  alumina, 
lime,  magnesia,  phosphoric  acid,  sulphur  as  sulphide,  and  a  trace  of  man- 
ganese and  sulphuric  acid. 


MISCELLANEOUS  ANALYSES. 
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ANALYSES  OF  DRINKINa  WATER. 

160IM.      Proposed  sources  of  supply  for  water  works  at  Barton;  samples 

sent  by  G^.  H.  Blake. 
1637.         Spring  water  from  J.  W.  Gkxxiell,  Burlington. 
1688-40.    Proposed  sources  of  supply  for  water  works  as  Poultney;  samples 

sent  by  Thomas  B.  Clark. 
1642.         Spring  water,  H.  H.  Wheeler,  South  Burlington. 
1648.         Spring  water  from  J.  E.  Smith,  South  Burlington. 
1644.         Well  water  from  J.  E.  Smith,  South  Burlington. 
1653.         Well  water  from  P.  M.  Parmlee,  Colchester. 
1655-7.      Well  waters  from  North  Craftsbury;  samples  sent  by  B.  C.  Day. 

ANALYSES  OF  DRINKING  WATER. 


PARTS  PER  MILLION. 

GRAINS  PER  GALLON. 

STATION 

NO. 

1 

Free 

Album'oid 

Total 

Fixed 

Volatile 

Chlorine. 

Ammonia 

Ammonia 

Solids. 

Solids. 

Solids. 

1602 

0.05 

0.20 

5.95 

2.80 

8.15 

0.18 

1603 

0.07 

0.21 

4.03 

1.93 

2.10 

0.15 

1604 

0.035 

0.17 

5.08 

1.23 

3.85 

0.18 

1605 

0.02 

0.04 

11.91 

8.23 

8.68 

0.38 

1687 

0.035 

0.04 

18.06 

15.36 

2.70 

0.60 

1688 

0.005 

0.065 

16.85 

11.27 

5.08 

1.00 

1689 

0.005 

0.510 

8.70 

5.69 

8.01 

0.48 

1640 

0.005 

0.045 

9.09 

7.86 

1.23 

0.80 

1642 

0.015 

0.385 

18.83 

12.18 

6.65 

0.85 

1643 

0.02 

0.04 

16.43 

13.80 

2.68 

0.20 

1644 

0.01 

0.15 

29.12 

20.72 

8.40 

0.50 

1653 

tr. 

0.06 

9.10 

7.85 

1.75 

0.40 

1655 

0.02 

0.13 

1.11 

1656 

0.59 

0.12 

2.95 

1657 

0.02 

0.25 

8.00 

Generally  speaking,  inland  surface  waters  are  considered  unsafe  for 
use  if  they  contain  more  than  40  grains  per  gallon  of  solids,  8  grains  per  gal- 
lon of  chlorine,  or  0.05Jparts  per  million  of  free  ammonia  or  0.15  parts  per 
million  of  albumenoid  anunonia. 


ANALYSES  OF  WATERS    FROM  LAKE  CHAMPLATN 

AND  FROM  VARIOUS  PROPOSED  SUPPLIES 

FOR  THE  CITY  OF  BURLINGTON,  VT. 


At  the  request  of  the  Board  of  Water  Commissioners  of  the  city,  the 
Station  undertook  the  analysis  at  monthly  intervals  from  May  to  November, 
1889,  inclusive,  of  waters  from  the  following  sources:  Lake  Champlain,  at 
Mark's  Bay  (Red  Rocks);  Broad  Lake  (2-8  miles  from  shore);  Pumping  Star 
tion;  service  supply;  Brown's  River,  Underhill;  Lee  River,  Jericho;  Starks- 
boro  Springs  at  source,  Starksboro;  Mead's  Brook  at  Starksboro  Springs, 
Starksboro;  Hinesburgh  Pond.  A  detailed  record  and  report  was  made  by 
the  Station  chemist  and  published  by  the  city  early  in  1890  in  the  report  of 
the  Water  Commissioners.  About  sixty  regular  analyses  were  made,  the 
averages  of  which  are  given  herewith.  The  waters  did  not  vary  very  largely 
from  the  mean  of  free  and  albumenoid  ammonia  and  chlorine  as  herewith 
reported,  except  in  two  or  three  cases,  when  unaccountably  high  figures 
were  obtained. 

For  a  detailed  discussion  of  results  the  reader  is  referred  to  the  City 
Report.    The  salient  points  brought  out  are: 

I.  The  waters  grade  as  to  purity,  into:  Purest,  Starksboro  and 
Mead's  Brook;  medium,  Lake  samples,  Brown  and  Lee  Rivers;  least  pure, 
Hinesburgh  Pond. 

II.  As  a  rule  the  waters  seemed  worst  in  late  summer. 

III.  The  results  from  the  samples  taken  at  Mark's  Bay  (2  miles  south), 
and  the  Broad  Lake  (2-2^  west  and  into  the  lake — outside  a  line  between  Ap- 
pletree  and  Shelbume  Points),  do  not  indicate  that  the  water  is  any  more 
pure  at  these  points  than  at  the  pumping  station. 

IV.  Although  some  of  the  inland  sources  of  flowing  water  show  an  aver- 
age amount  of  albumenoid  ammonia  equal  to  that  found  in  the  lake,  as  they 
all  flow  from  districts  almost  uninhabited,  the  presumption  is  that  the  na- 
ture of  such  contamination  would  be  less  harmful  than  that  in  the  lake 
water  into  which  city  sewage  and  other  deleterious  matters  pour. 

V.  A  series  of  analyses  of  samples  of  lake  bottom,  twenty-five  in  num- 
ber, disclosed  little  difference  in  the  amount  of  organic  matter  in  a  given 
weight  inside  or  outside  the  breakwater,  except  in  the  immediate  vicinity 
of  sewer  and  of  the  inlet  pipe.  The  former  was  the  most  foul — ^the  latt^ 
the  cleanest  part  of  the  lake  bottom  where  samples  were  taken.  Three  sim- 
ilar samples  from  Hinesburgh  Pond  showed  its  bottom  to  be  mainly  a  soft 
and  highly  organic  black  mud. 

VI.  Much  reliance  is  put  in  the  chlorine  test  as  evidence  of  sewage.  In 
the  analyses  of  a  series  of  samples  taken  in  vicinity  of  sewer  mouth  (within 
100  yards)  in  endeavor  to  trace  sewage  currents,  neither  chlorine  or  per- 
manganate afforded  any  indication  of  sewage,  though  it  was  plain  to  the 
smell.    The  results  were  no  higher  than  in  the  water  of  the  open  lake. 


WATEB   ANALYSES. 
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ABSTRACTS  OF  BULLETINS. 


Owing  to  lack  of  space  it  is  not  deemed  advisable  to  reprint  in  full  the 
bulletins  published  during  the  year.  Some  of  the  more  important  conclu- 
sions are  here  given,  and  those  who  wish  the  full  accounts  can  obtain  them 
by  applying  to  the  Station  for  the  bulletins  in  which  they  appeared. 

BULLETIN  No.  15. 

EFFECT  OF  FERTIUZEBS  ON  THE  COMPOSITION  OF  THE  CORN  CROP. 

One  of  the  latest  methods  proposed  for  determining  what  fertilizer  the 
crop  needs,  is  by  the  analysis  of  the  crop  itself  instead  of  the  soil.  The  the- 
ory is  that  if  a  certain  element  is  found  abundantly  in  the  plant,  it  can  be 
concluded  that  there  is  no  lack  of  it  in  the  soil,  and  conversely  whatever  is 
found  to  be  lacking  in  the  plant,  must  be  abundantly  supplied  to  the  soiL 

The  following  experiments  were  planned  to  test  the  accuracy  of  this 
method.  The  earth  was  dug  out  of  a  trench  six  feet  wide  and  ninety-six 
feet  long,  to  the  depth  of  eighteen  inches.  The  trench  was  then  divided  by 
board  partitions  into  sixteen  plots,  each  six  feet  square  and  eighteen  inches 
deep.  When  these  were  filled  with  dirt,  each  load  was  scattered  as  evenly 
as  possible  over  the  whole  sixteen  plots,  to  eliminate  from  the  experiments 
all  differences  of  soil.  The  soil  used  was  a  clay  loam,  gathered  from  the 
surface  of  recently  plowed  sod  ground,  and  a  load  of  clear  sand  was  added  . 
to  each  two  loads  of  the  loam.  When  the  ground  had  settled,  it  was  lev- 
eled, the  fertilizer  intended  for  each  plot  scattered  broadcast  over  it,  and 
then  each  plot  spaded  six  inches  deep,  thus  thoroughly  and  evenly  working 
the  fertilizer  into  the  upper  six  inches  of  each  plot.  The  two  end  plots  and 
one  near  the  middle  were  left  without  fertilizer  to  serve  as  a  basis  for  judg- 
ing of  the  effect  of  the  fertilizers  of  the  other  plots.  The  whole  was  planted 
to  Sanford  com. 

EFFECT  OF  THE  FERTILIZER  ON  WEIGHT  OF  CROP. 

The  crops  from  the  three  plots  that  had  no  fertilizer  applied,  differed 
but  little  in  weight,  being  respectively  17^,  16  and  17  pounds,  showing  that 
the  conditions  other  than  the  fertilizer  that  effected  the  yield  could  not 
have  been  much  different.  The  weight  of  the  crop  on  the  other  plots  varies 
from  about  one-half  to  about  double  these  figures.  The  smallest  yield  is 
that  from  the  plot  that  received  a  heavy  application  of  plaster,  and  the 
other  low  yields  are  in  each  case  where  potash  alone,  or  with  nitrogen  only 
added,  was  applied. 
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The  theory  has  been  held  that  the  action  of  plaster  on  the  soil  was  to 
make  available  the  potash  that  existed  there  in  an  insoluble  form,  and  it 
will  be  seen  that  in  this  case  the  crop  was  affected  quite  similarly  by  the 
application  of  potash  and  of  plaster. 

The  highest  yields  were  obtained  from  those  plots  that  received  phos- 
phoric acid  either  alone  or  with  other  materials,  and  it  was  especially  noted 
that  the  plot  receiving  nothing  but  phosphate  slag  did  fully  as  well  as  that 
which  received  dissolved  phosphate,  and  that  the  plot  receiving  slag  with 
nitrogen  and  potash  did  much  better  than  the  one  that  had  similar  amounts 
of  nitrogen  and  potash,  but  the  phosphoric  acid  applied  in  the  form  of 
undissolved  South  Carolina  rock.  This  shows  that  in  this  case  at  least  the 
phosphoric  acid  in  the  phosphate  slag  was  more  available  to  the  com  plant 
than  that  in  the  raw  S.  C.  rock,  and  dollar  for  dollar  produced  results  as 
large  as  the  dissolved  rock.  The  application  of  nitrogen  alone  seems  to 
have  had  but  little  effect. 

Knowing  the  important  part  that  phosphoric  acid  plays  in  the  forma- 
tion of  starch,  (or  of  all  those  substances  of  a  somewhat  similar  nature  that 
the  chemist  groups  under  the  name  of  nitrogen-free  extract  matter),  it 
would  be  expected  that  a  relation  would  exist  between  the  quantities  of 
phosphoric  acid  available  to  the  plant  and  the  amount  of  starch  contained 
in  it.  A  study  of  the  result  shows  plainly  that  they  are  inter-dependent. 
The  proportion  of  starch  to  the  other  parts  of  the  plant  is  highest  when 
phosphoric  acid  is  present  in  abundance,  and  is  lowest  when  potash  takes 
the  place  of  the  phosphoric  acid.  The  same  rule  holds  good  in  regard  to  the 
amount  of  starch  per  plot. 

EFFECT  OF  FEBTIUZERS  ON  THE  NITROGEN  AND  THE  ASH. 

This  is  the  question  that  was  most  prominently  in  mind  when  the  ex- 
periment was  planned.  Storer's  Agriculture,  Vol.  11,  p.  858,  contains  the 
following  sentences:  *' It  may  be  said  in  general  that  from  a  soil  highly 
charged  with  plant  food  a  crop  will  take  up  far  more  of  some  kinds  of  nour- 
ishment than  it  has  any  use  for;  but  that  this  excess  will  not  increase  the 
yield  of  the  crop,  nor  do  the  plant  any  good.  If  hay  is  to  be  sold  off  a  farm, 
it  will  be  better  to  sell  that  mown  upon  old  fields  rather  than  that  from 
newly  manured  land,  where  the  crop  will  naturally  have  surcharged  itself 
with  ash  ingredients." 

According  to  this  statement  we  should  expect  to  find  more  phosphoric 
acid  in  the  plant  the  more  there  was  in  the  soil  at  its  disposal,  and  the  same 
of  potash,  lime,  etc.  On  studying  the  results  obtained,  we  find  another  in- 
fluence at  work  to  overcome  the  effect  of  the  above  mentioned  law.  Take 
potash  for  instance.  When  that  alone  was  added,  the  crop  contained  an  in- 
creased proportion  of  it,  but  the  weight  taken  from  the  land  was  not  large 
owing  to  the  smaUness  of  the  crop.   On  the  contrary,  when  phosphoric  acid 
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and  nitrogen  were  added  to  the  potash,  the  per  cent,  of  potash  lowered,  that 
is,  each  hundred  pounds  of  the  crop  contained  less  potash,  but  the  tveight 
of  the  crop  per  acre  was  so  much  increased  that  the  total  weight  of  potash 
removed  by  the  crop  per  acre  was  nearly  doubled.  The  per  cent,  of  potash 
is  highest  where  potash  or  plaster  is  given  without  phosphoric  acid,  and 
lowest  when  the  opposite  conditions  obtain.  The  quantity  of  potash  re- 
moved per  plot  varies  principally  with  the  quantity  of  dry  matter  contained 
in  the  crop.  The  per  cent,  of  phosphoric  acid  follows  a  different  course 
from  that  of  the  potash.  It  is  highest  when  no  fertilizer  or  no  phosphoric 
acid  was  applied.  The  per  cent,  of  phosphoric  acid  is  lowest  when  nitrogen 
alone  is  given  or  phosphoric  acid  is  abundant.  Th^  quantity  of  phosphoric 
acid  in  the  crop  varies  w*  th  the  size  of  the  crop.  The  per  cent,  of  lime  and 
magnesia  scarcely  varies  in  the  whole  sixteen  plots,  the  quantity  taken  from 
the  soil  varying  therefore  proportionally  with  the  weight  of  the  crop.  Ad- 
dition of  nitrogen  alone  increases  the  per  cent,  of  nitrogen  or  albumenoids 
in  the  crop;  addition  of  potash  or  of  nitrogen  and  potash  does  not  change 
the  per  cent,  of  nitrogen;  addition  of  phosphoric  acid  alone  or  in  combina- 
tion lowers  the  per  cent,  of  nitrogen,  but  each  time  it  so  increases  the  weight 
of  the  crop,  as  to  actually  take  more  nitrogen  from  the  soil  than  when 
nitrogen  compounds  alone  were  used. 

To  return  to  the  original  question.  Does  the  analysis  of  the  plant  show 
what  was  lacking  in  the  soil?  The  answer  will  have  to  be.  No.  For,  al- 
though the  tendency  of  the  plant  is  to  take  up  whatever  food  is  present,  yet 
the  crop  may  be  so  large  that  the  proportion  will  be  small  of  those  elements 
that  exist  abundantly  in  the  soil. 

In  regard  to  the  advice  quoted  from  Prof.  Storer's  work,  the  valuation 
figures  would  seem  to  show  that  for  the  corn  plant  the  advice  would  not 

apply. 

The  average  valuation  per  ton  of  the  dry  matter  from  the  three  plots  to 
which  no  fertilizer  had  been  applied  is  |10.84.  The  dry  matter  of  plot  No. 
8  to  which  a  large  amount  of  a  complete  fertilizer  was  given  has  a  value  as 
a  fertilizer  of  $10.76  per  ton.  A  study  of  the  results  will  show  that  the 
value  as  a  fertilizer  follows  quite  closely  the  yield  of  dry  matter.  Where 
there  was  a  heavy  yield,  the  fertilizing  value  per  ton  is  small  and  vice  versa. 
It  may  be  said  in  passing  that  all  these  fertilizing  values  are  larger  than 
would  be  obtained  from  ordinary  samples  of  fodder  corn.  The  variety  of 
corn  used,  the  Sanford,  is  superior  to  most  fodder  corns,  and  this  particular 
crop  was  cut  before  it  was  full  grown.  It  is  a  general  rule  that  plants  con- 
tain more  fertilizing  ingredients  per  pound  of  dry  matter  in  the  earlier 
stages  of  their  growth,  and  that  this  proportion  decreases  rapidly  as  the 
plant  begins  to  niature. 
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THE  COMPOSITION  OF  FIRST  CLASS  HAY. 

When  the  State  Dairymen's  Association  held  their  meeting  at  Montpel- 
ier,  January,  1888,  a  large  number  of  samples  of  fine  butter  were  shown. 
Each  person  who  took  a  premium  on  his  exhibit  was  asked  last  fall  to  send 
to  the  Station  a  sample  of  the  best  hay  he  had,  such  hay  as  he  would  feed  to 
h  ifl  cows  if  he  were  competing  for  another  premium.  Samples  were  received 
from  quite  a  number  of  farmers  scattered  widely  over  the  State,  so  that 
th^e  samples  may  be  taken  as  fair  representatives  of  what  is  considered  by 
Vermont  farmers  as  first  class  hay. 

Among  the  points  that  were  brought  out  by  the  analyses  are  the  follow- 
ing: 

1.  There  is  a  wide  variation  among  ts^mples  of  hay  that  are  all  con- 
sidered good.  This  variation  extends  to  the  fertilizing  value  as  well  as  the 
feeding  value. 

2.  They  are  on  the  whole  better  than  the  average  of  hay  that  has  been 
analyzed  in  other  States,  and  much  better  than  the  average  of  the  analyses 
of  clear  timothy  that  have  been  published.  This  may  be  due  to  either  of 
two  causes:  that  these  samples  were  selected  ones  while  the  analyses  from 
other  States  have  been  of  average  samples,  or  that  Vermont  really  does  pro- 
duce a  superior  quality  of  hay.  The  probabilities  seem  to  lie  in  favor  of 
the  second  being  the  real  reason, 

3.  That  the  digestibility  as  determined  by  artificial  digestion  is  practi- 
cally the  same  for  the  "early  "  and  the  **  late"  cut  hay.  But  it  should  be 
remembered  in  this  connection  that  the  range  of  state  of  growth  is  not  very 
wide ;  none  having  apparently  been  cut  before  blossoming  and  but  two 
after  they  were  dead  ripe. 

4.  That  the  fertilizing  and  feeding  value  of  the  clover  is  higher  tlian 
that  of  the  timothy.  Yet  how  comparatively  few  of  even  our  best  dairy- 
men pay  attention  to  the  careful  cultivation  of  tliis  crop. 

5.  That  the  feeding  value  of  the  "early"  cut  hay  averages  about  a 
dollar  a  ton  higher  than  that  of  the  late  cut. 

6.  That  the  fertilizing  value  of  the  early  cut  hay  is  much  greater  than 
that  of  the  late  cut.  Tliese  are  analyses  of  samples  cut  from  different  fields, 
but  the  same  would  hold  good  of  the  hay  from  any  one  field.  This  change 
comes  about  in  two  ways,  first  through  the  plant  taking  up  other  materials 
faster  than  it  does  the  fertilizing  ingredients,  thus  lessening  the  per  cent, 
present,  and,  second,  through  an  actual  loss  by  the  action  of  rain  washing 
away  part  of  these  fertilizing  ingredients.  In  most  cases  the  first  of  these 
causes  is  the  most  important  and  the  question  naturally  follows:  Why  not 
let  the  hay  stand  until  it  has  reached  its  full  growth  and  weight.  There  is 
no  doubt  that  hay  continues  to  increase  in  weight  of  dry  matter  until  it  is 
dead  ripe,  but  trial  has  proved  that  as  a  feed  for  the  dairy  this  increase  of 
weight  is  more  than  overbalanced  by  a  decrease  in  value  per  pound.    The 
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particular  lesson  to  be  drawn  from  these  analyses  is  that  if  hay  is  to  be  sold 
from  the  farm,  that  should  be  selected  that  was  ripest  and  latest  cut. 


BULLETIN  NO.  16. 


TESTING  MILK  AT  CRBAHBRIBS. 

The  question  is  often  asked,  what  relation  is  there  between  the  amount 
of  butter  fat  in  milk  and  the  weight  of  the  butter  tliat  wiU  be  obtained  from 
the  milk.  There  are  four  factors  that  enter  into  the  problem  and  have  an 
influence  on  the  result,  vi^. :  The  fat  lost  in  the  skimmilk,  the  fat  lost  in  the 
buttermilk,  the  amount  of  water  left  in  the  butter  and  the  amount  of  salt 
put  into  the  butter.  The  first  two  of  these  operate  to  make  the  weight  of 
butter  less,  while  the  last  two  increase  the  weight.  Another  factor  might  be 
added,  the  curd  left  in  the  butter,  but  this  varies  so  little  from  one  sample 
to  another  that  it  practically  influences  all  the  results  equally.  It  is  of 
interest  and  of  great  practical  importance  to  know  the  effect  on  the  final 
butter  weight  produced  by  each  of  these  factors.  Last  year  the  Station 
tested  quite  a  number  of  creameries  and  the  results  throw  much  light  on 
this  question.    They  are  tabulated  below. 
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This  means  that  on  the  average  the  creameries  tested  lost  10  pounds  of 
fat  out  of  each  100  pounds;  that  they  then  mixed  18  pounds  of  water  and 
salt  with  the  remaining  90  pounds,  so  as  to  bring  up  the  weight  Of  the  final 
butter  product  to  108  pounds.  The^  average  composition  of  the  butter  was: 
Butter  Fat,  88.1  per  cent.;  Water,' 12.00;  Salt,  4.4;  Curd,  0.50.  The  water 
varied  from  10  to  14  per  cent,  and  the  salt  from  8  to  6  per  cent. 

It  follows  then  that  a  butter  maker  has  a  right  to  ezx)ect  to  get  more  mer- 
chantable butter  than  the  total  pounds  of  fat  shown  by  his  tests  to  be  con- 
tained in  the  whole  milk.  In  only  two  cases  has  this  extra  amount  fallen 
below  5  per  cent.  If  a  butter  maker  finds  his  butter  falling  short  of  105  per 
cent,  of  the  fat  in  the  whole  milk,  it  shows  either  that  he  is  working  his 
butter  too  dry  or  else  is  losing]  more  than  he  ought  in  the  skimmilk  or  but- 
termilk.   In  most  cases  the  latter  will  be  the  real  cause. 

BULLETIN  NO.  17. 

TEST  OF  DAIRY  COWS  AT  VERMONT  STATE  FAIR. 

The  following  circular  explains  the  test  as  it  was  conducted: 

JOINT  EXHIBITION 

OF  THE  VERMONT  STATE  AGRICULTURAL  SOCIETY  AND 

CHAMPLAIN  VALLEY  ASSOCIATION. 

Competitive  Test  of   Dairy  Cows,  Wednesday,  Sept.  4,  1889,  under  the 
direction  of  the  Vermont  State  Agricultural  Experiment  Station. 

BULBS. 

The  contest  is  open  to  any  cow  of  any  breed  owned  in  Vermont. 

All  cows  entered  shall  be  on  the  ground  not  later  than  Tuesday  noon, 
Sept.  3d,  1889.  They  shall  be  milked  clean  in  the  presence  of  the  superin- 
tendent or  judge,  between  5:30  and  7:00  Tuesday  evening.  The  next  twenty- 
four  hours  from  time  of  milking  Tuesday  evening  shall  constitute  the 
period  of  test.  Milking  may  be  done  at  any  time  Wednesday  morning, 
and  may  also  be  done  Wednesday  noon  if  desired  by  owner.  The  final 
milking  to  complete  the  test  shall  be  done  at  the  same  hour  Wednesday 
evening  as  the  preliminary  milking  was  Tuesd^  evening.  All  milking  shall 
be  done  by  the  owner  or  his  employe,  and  shall  be  in  the  presence  of  the 
superintendent  or  judge. 

As  soon  as  the  milk  is  drawn  it  shall  be  weighed  by  the  superintendent 
or  judge,  and  immediately  mixed  and  sampled  by  an  officer  of  the  Elxperi- 
ment  Station.  The  weight  of  the  sample  taken  shall  be  recorded  and  allow- 
ance made  for  it  in  calculating  amount  of  butter  from  the  whole  amount 
of  milk  produced. 
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The  milk  as  soon  as  sampled  shall  be  set  in  some  form  of  deep  cold  set- 
ting, the  samples  from  all  the  cows  competing  to  be  set  in  the  same  tank, 
which  shall  be  kept  mider  lock  and  key  by  the  superintendent. 

All  the  milk  shall  be  skimmed  Thursday  morning,  warmed  to  65"*,  and 
kept  as  near  that  temperature  as  possible  until  Friday  morning,  when  the 
samples  shall  be  churned  in  the  same,  or  the  same  kind  and  size,  of  chum, 
and  at  as  nearly  the  same  time  as  possible.  The  churning  shall  be  done  at 
any  temperature  from  58°  to  10"  that  the  owner  may  choose.  In  all  cases 
salt  shall  be  added  to  the  cream  as  soon  as  it  begins  to  break;  it  shall  be 
thoroughly  washed  in  the  granular  form,  salted  on  tlie  worker  an  ounce  to 
the  pound,  and  thorouglily  worked.  All  skimming  and  churning  to  be  done 
under  the  direction  of  the  superintendent. 

SCALE  OP  POINTS. 

For  each  20  days  since  calving 1 

For  each  10  days  of  gestation 1 

For  each  two  ounces  of  total  solids  in  twenty-four  hours'  milk 1 

For  each  ounce  of  butter  fat  in  twenty-four  hours'  milk 2 

For  each  two  ounces  of  salted  butter  from  twenty-four  hours'  milk 1 

The  cow  scaling  the  highest  number  of  points  to  be  awarded  the  first 

prize  of $50  00 

The  second  highest. _  25  00 

The  third  highest 15  00 

Owners  will  be  allowed  to  feed  any  kind  and  quantity  of  fodder,  but 
shall  be  required  to  furnish  a  certified  statement  of  when  the  cow  dropped 
her  last  calf,  date  of  last  bull  service,  kind  and  quantity  of  food  consumed 
for  ten  (10)  days  previous  to  arrival  at  Fair  Grounds,  kind  and  quantity  of 
food  consumed  from  arrival  at  grounds  until  Wednesday  evening. 

Determination  of  total  solids  and  butter  fat  to  be  made  at  the  Experi- 
ment Station  by  gravimetric  methods;  milking,  skimming  and  churning  to 
be  done  on  the  Fair  Grounds. 

All  butter  shall  be  the  property  of  the  Experiment  Station  for  subse- 
quent analysis. 

C.  W.  Brownell,  Jr.,  Sec'y  Joint  Exhibition. 

W.  W.  CooKE,  Director  Experiment  Station. 


SCALE  OF  POINTS. 


Many  tests  have  been  made  in  public  to  determine  the  relative  merits  of 
dairy  cows.  In  most  of  these  there  has  been  complaint  that  the  scale  of 
points  w^as  not  fair  for  one  breed  or  another.  If  the  prize  was  awarded  to 
the  cow  that  made  the  most  butter,  the  man  that  had  a  cheese  cow  found 
fault;  if  quantity  of  milk  was  taken  as  the  standard,  the  man  whose  oow 
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gave  rich  milk  complained,  and  ia  a  large  part  of  the  late  public  tests  there 
have  been  ugly  rumors  current  of  the  bad  quality  of  the  butter  as  weighed 
on  account  of  an  excess  of  casein,  water,  salt,  or  all  of  these  combined. 
The  endeavor  was  made  at  the  Vermont  State  Fair  this  year  to  make  a  pub- 
lic test  of  cows,  and  to  use  a  scale  of  points  that  would  be  fair  for  all  breeds. 
The  milk  of  cows  is  used  for  direct  sale  as  whole  milk,  for  the  manufacture 
of  butter,  and  for  making  cheese,  and  the  skim  milk  and  whey  are  used  for 
feeding.  A  perfect  scale  would  take  into  account  all  of  these  usch.  Tlie 
scale  used  was  not  perfect,  for  it  did  not  take  into  account  the  value  of  the 
milk  for  sale  direct  to  customers.  So  small  a  quantity  of  the  milk  produced 
in  the  State  is  so  sold,  that  it  was  thought  best  to  disregard  this  point.  Nei- 
ther did  the  scale  take  account  of  the  feed  eaten,  the  age  of  the  animal,  or 
the  quality  of  the  butter  produced.  These  are  all  important  points.  The 
first  is  especially  desirable  to  know,  but  can  only  be  determined  by  a  test 
extending  over  many  weeks;  the  effect  of  age  would  be  difficult  to  take  into 
account,  and  no  two  breeders  would  agree  on  the  number  of  points  to  be 
allowed  for  each  year;  the  question  of  quality  of  product  is  also  one  about 
which  different  judges  would  give  widely  different  opinions. 

As  the  great  bulk  of  the  milk  of  the  State  is  made  into  butter  or  cheese, 
a  scale  of  points  was  adopted  that  should  give  the  relative  value  of  the  pro- 
duct of  any  cow  of  any  breed  for  these  purposes.  The  prices  prevailing  in 
the  wholesale  markets  at  the  time  were  taken  as  the  basis,  which  were  twenty 
cents  a  pound  for  butter,  eight  cents  a  pound  for  cheese,  and  it  was  con- 
sidered that  skim-milk  had  a  feeding  value  of  fifteen  cents  a  hundred  pounds, 
and  whey  six  cents  a  hundred.  If  the  scale  is  correct,  it  should  give  a  score 
for  several  samples  of  milk  in  the  ratio  of  their  commercial  value. 

^Examples  are  given  to  show  how  closely  it  approximates  this  whether 
the  milk  be  rich  or  poor.  Suppose  a  sample  (I)  is  about  as  poor  as  the  State 
milk  law  allows  to  be  sold  L  e.  12.25  per  cent  total  solids  and  3.50  per  cent 
fat,  virhile  another  (II)  is  a  rich  milk  containing  15  per  cent  total  solids  and 
6.50  per  cent  fat. 

If  1000  lbs.  of  each  of  these  is  brought  to  a  factory  they  would  have  a 
comxnercial  value  (omitting  skim-milk,  as  that  is  same  in  each)  in  the  pro- 
portion of  $15.75  to  9^.05. 

On  the  above  scale  of  points  those  two  milks  would  score: 

1 2,894  points. 

II 8,800       " 

But  3,800  is  to  2,394  as  $24.85  is  to  $15.65,  which  is  a  close  approximation 
to  the  $15.75  required  by  theory. 

Breeders  of  cows  giving  a  large  quantity  of  thin  milk  are  wont  to  claim 
that  if  two  cows  produce  the  same  amount  of  butter  in  a  day  the  preference 
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should  be  given  to  that  one  which  has  produced  the  larger  quantity  of  milk 
since  there  remains  a  larger  amount  of  skim-milk  for  feeding  purposes. 

Suppose  one  herd  (I)  has  produced  1000  lbs.  of  milk  containing  12.85  per 
cent,  total  solids  and  8.60  of  fat.  Wliile  another  herd  (II)  has  produced  the 
same  amount  of  fat  in  620  lbs.  of  mUk  containing  14.60  per  cent,  total  solids 
and  5.80  per  cent.  fat.  On  the  same  basis  as  before  the  sum  of  the  values 
for  butter  and  cheese  of  each  will  be  as  follows:  I  $18.00  and  II  $16.30, 
points  for  I  2,482,  II  2,178,  but  2,482  is  to  2,178  as  $18.00  is  to  $16.21.  The 
again  agrees  closely.  It  can  be  claimed  then  that  this  scale  of  points  shows 
accurately  the  relative  values  of  the  products  of  any  cows  of  any  breed  for 
butter  and  cheese. 

Tlie  only  i)oint  in  this  connection  that  remains  to  be  noticed  is  the  reason 
for  scoring  the  fat  twice  i.  e,  once  as  fat  in  the  milk  and  again  after  the 
same  fat  has  been  extracted  and  made  into  butter.  The  two  facts  it  is  desira- 
ble to  know  are  the  amount  of  fat  present  in  the  milk  as  given  by  the  cow, 
and  the  amount  of  the  fat  that  can  be  saved  and  secured  in  the  butter,  and 
these  facts  can  be  learned  only  by  the  double  test.  There  are  those  who 
strenuously  claim  that  the  latter  test  is  the  only  correct  way  of  obtaining 
the  real  value  of  a  cow's  milk  for  tlie  production  of  butter.  If  the  milk  of 
that  cow  was  to  be  each  time  churned  by  itself,  the  argument  would  have 
force,  but  when  mixed  with  other  milk  as  at  a  creamery,  each  sample  loses 
its  own  identity  and  the  resulting  mixed  sample  can  usually  be  handled  to 
much  better  a<i vantage  than  any  of  the  samples  could  alone.  There  is  in  the 
Station  herd  a  registered  Jersey  whose  milk  set  and  churned  by  itself,  loses 
from  a  quarter  to  a  third  of  the  fat  in  the  skim-milk  and  butter-milk,  but 
when  mixed  with  the  milk  of  the  rest  of  the  herd  the  most  of  the  fat  is  ^ 
parently  recovered.  In  determining  the  butter  value  of  a  sample  of  milk, 
the  fat  it  contains  as  shown  by  the  chemical  test  is  a  much  safer  guide  tlian 
the  amount  of  butter  obtained  from  it,  and  for  this  reason  a  poimd  of  butter 
fat  in  the  scale  is  given  four  times  as  many  points  as  a  pound  of  butter. 

It  is  hoped  that  this  test  will  be  but  the  first  of  a  long  series  of  tests  where 
the  product  of  cows  shall  be  judged  by  the  exact  analysis  of  the  chemist, 
and  that  the  Experiment  Stations  of  the  country  can  unite  on  some  rules 
and  a  common  scale  of  points  that  shall  largely  increase  the  value  of  these 
tests  by  making  them  uniform. 
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BY  J.  L.  HILLS. 

The  following  series  of  feeding  trials  was  carried  out  at  the  Station 
Farm  in  tlie  winter  and  spring  of  1888-9.  It  was  designed  to  test  various 
coarse  fodders,  viz:  corn  fodder ,  com  ensilage,  com  stover,  the  biitts  and 
tops  separately  of  corn  stover^  hay,  apple  pomace,  Hungarian  ensilage, 
pea  and  oat  hay,  frosted  and  un-frosted  corn  ensilage,  and  pasture. 

The  plan  was  laid  down  by  the  director,  the  writer's  connection  with  the 
trials,  besides  taking  part  in  the  analytical  work,  being  the  working  up  of 
the  original  records  into  sliape  for  publication.  Tlie  trials  extended  from 
November  28,  1888,  to  May  22,  1889,  six  milch  cows  being  used.  The  cows 
were  fed  twice  a  day,  one-lialf  of  the  total  fodder  being  given  in  the  morning 
and  the  other  half  at  night;  they  were  watered  once  a  day  at  noon;  the 
orts  were  cleaned  out  and  weighed  at  nine  o'cl(X5k  in  the  forenoon  and  the 
cows  had  nothing  to  eat  from  then  until  four  o'clock  in  the  afternoon;  they 
were  not  allowed  to  go  out  doors,  being  watered  in  the  bam.  The  same 
grain  ration  was  fed  to  each  cow — 2.J  pounds  wheat  bran,  \\  pounds  cot- 
ton  seed  meal,  1  pound  corn  meal  and  1  pound  gluten  meal  daily,  so  that 
essentially  the  only  variable  conditions  were  the  changes  in  the  coarse  fod- 
ders, of  which  more  was  fed  than  they  would  eat  and  the  remainder  weighed 
back.  Two  of  the  cows  had  also  eight  pounds  of  hay  each  day  of  the 
test,  which  was  counted  in  with  the  grain,  leaving  the  rest  of  the  coarse 
fodder  as  experimental. 

DESCRIPTION  OF  COWS. 


NAME. 

BREED. 

AGE. 

3  years. 

5  years. 

6  years. 

5  years. 

6  years. 
5  years. 

CALVED. 

SERVED. 

Filia 

Lottie 

Betsy 

Mollie 

Spectre 

Prinsteps  2d. 

Reg.  Jersey 

Grade  Jersey 

Grade  Guernsey. 
Grade  Durham . . 
Grade  Ayrshire. 
Reg.  Ayrshire. -- 

Aug.  18,  '88 
May, '88... 
Sept.  5,  '88. 
Oct.  19,  '88. 
Sept.,  '88.. 
Sept.,  '88.. 

Nov.  17,  '88 
Dec.  6,  '88. 
Feb.  27,  '89 

Farrow. 

t( 

<< 

The  cows  were  fed  in  pairs  in  order  to  duplicate  results,  but  the  mate 
of  Spectre  received  an  injury  that  necessitated  her  withdrawal.  The  par- 
ticular experiment  for  which  Prinsteps  2d  was  entered  in  the  test  was  not 


52  FEEDING  TESTS  OF  MILCH  COWS. 

successful,  but  the  records  made  in  her  case  are  available  for  use  in  studying 
some  of  the  phases  of  the  general  subject,  and  they  have  been  used  where- 
ever  possible. 

Tlie  feeding  periods  were  eight  in  number,  each  three  weeks  long,  the 
first  week  being  used  in  gradually  changing  the  coarse  fodder,  the  change 
always  being  completed  so  that  the  cow  was  upon  her  new  ration  several 
milkings  before  the  end  of  the  week.  The  last  two  weeks  made  the  reg- 
ular period  during  which  complete  bam  records  were  kept  and  full  analyses 
made,  and  all  comparisons  and  conclusions  are  based  on  these  two  weeks. 
Records  were  kept  of  the  food  given  to  the  cow,  amount  not  eaten,  milk 
produced,  temperature  of  the  stable,  temperature  of  the  water  drank,  and, 
in  the  case  of  Spectre  and  Prinsteps  2d,  of  the  weight  of  water  drank. 
The  cows  were  weighed  separately  the  last  day  of  each  period  and  the  first 
two  days  of  the  next,  the  average  of  these  weights  being  considered  as  the 
cow's  weight  at  the  beginning  of  the  next  period.  Samples  of  the  milk  of 
each  cow  separately  were  taken  during  tlie  last  sixteen  milkings  of  each 
period,*  and  the  results  calculated  for  the  last  fourteen  days  of  the  period. 

Samples  of  the  grain  and  coarse  fodders  were  analyzed,  the  results  being 
tabulated  in  this  article.  As  some  of  these  fodders  are  wet  and  some  dry, 
it  is  obvious  that  the  only  way  of  estimating  their  relative  value  is  by  the 
total  amount  of  milk  produced  or  by  the  amount  produced  for  each  pound  of 
dry  matter  eaten.  Both  of  these  ways  are  used  in  discussing  the  results. 
As  the  foundation  feed  of  grain,  or  grain  and  liay  did  not  vary  from  period 
to  period,  we  may  for  comparative  purposes  consider  all  the  product  as  hav- 
ing been  derived  from  the  cliangeable  part  of  the  ration.  This  of  course 
is  not  strictly  correct,  but  it  serves  to  biing  out  more  strongly  the  effect  pro- 
duced by  the  fodders  under  experiment.  There  is  a  chance  for  some  slight 
error  in  the  results  of  these  trials  due  to  the  fact  that  the  fodder  left  by  the 
cows  was  not  analyzed.  It  is  believed  that  this  error  is  not  large  and  that  it 
does  not  effect  any  of  the  practical  conclusions.  It  should  be  kept  in  mind 
that  the  financial  aspect  of  the  case  is  not  considered  in  this  article,  but  simp- 
ly the  relative  amount  of  product  obtained  from  the  different  fodders,  without 
regard  to  their  relative  cost.  It  would  be  impossible  to  fix  prices  for  such 
fodders  as  were  used,  that  would  hold  good  for  more  than  a  small  portion 
of  the  State,  and  any  such  attempt  would  mislead  more  than  it  would  in- 
struct. Any  one  can  apply  to  these  results  the  prices  of  the  various  fodders 
on  his  own  farm,  and  judge  for  himself  which  is  the  most  economicaL 
This  IB  especially  true  in  the  case  of  apple  pomace,  which  can  be  had  gen- 
erally for  the  cost  of  hauling  and  which  proved  valuable  as  a  part  of  the 
feed. 

One  caution  should  be  uttered  against  putting  too  much  faith  in  the  re- 
sults of  single  triaJs.    The  subject  of  cattle  feeding  is  too  complex  for  a 

*For  the  method  of  taking  these  samples  and  analyzing  them  the  reader  is  t«. 
1  erred  to  the  article  on  "  Methods  of  Milk  Sampling." 
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single  trial  to  fully  settle  any  branch  of  it,  but  the  facts  obtained  from  these 
experiments  may  be  considered  as  so  much  evidence  in  favor  of  the  truti'i 
of  the  conclusions  here  given. 

This  being  the  first  extended  series  of  feeding  trials  reported  by  this 
Station  it  may  be  well  to  roughly  indicate  the  amount  of  work  that  was 
found  necessary  to '  conduct  it,  since  few  have  any  idea  of  how  much  must 
be  done  to  carry  out  a  feeding  trial.  At  the  farm  for  twenty-one  weeks  one 
man  was  constantly  at  work  on  the  feeding.  Just  the  mere  weighings 
required  a  great  deal  of  time  since  it  was  necessary  to  make  the  following 
number: 

Grain 8064  weighings. 

Coarse  fodder 8528 

Orts 882 

Milk 1764 

Water , 588 

.      Ck)ws 162 


Total 14988  weighings. 

In  addition  to  this,  26  fodders  and  118  samples  of  milk  were  analyzed 
requiring  about  1150  determinations  and  representing  about  as  many  hours 
of  work  in  the  laboratory.  The  aiTangement  and  collation  of  bam  and 
laboratory  records  and  final  computation  and  condensation  into  shape  for 
comparison  and  publication  were  the  work  of  many  weeks. 


PRINCIPAL  POINTS. 

In  order  to  more  clearly  present  the  principal  points 
brought  out  m  this  article,  they  are  stated  in  advance 
as  follows : 

I.  Com  fodder  and  com  ensilage  from  the  same 
source,  pound  for  poimd  of  dry  matter,  seemed  to  have 
about  the  same  feeding  value ;  from  different  sources, 
average  ensilage  proved  better  than  average  com  fod- 
der ;  both  com  fodder  and  com  ensilage  proved  better 
than  com  stover. 

II.  The  lower  half  (butts)  of  com  stover  had  as 
great  a  feeding  value  per  pound  of  dry  matter  as  the 
upper  half  (tops.) 
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III.  Corn  stover  and  hay  were  found  to  have  about 
the  same  feeding  value. 

IV.  Ensilage  from  frosted  com,  made  under  un- 
favorable conditions  and  of  inferior  quality,  gave  poorer 
results  than  ensilage  from  unfrosted  corn  well  handled. 

V.  Apple  pomace  ensilaged  was  relished  by  cows 
and  appeared  to  have  a  feeding  value  about  equal  to 
that  of  good  com  ensilage. 

VI.  Pea  and  oat  hay  was  not  relished  and  was  but 
little  eaten ;  what  was  eaten  returned  higher  products 
per  pound  eaten  than  any  other  of  the  coarse  fodders 
used. 

VII.  Com  ensilage  of  good  quality  gave  better  re- 
sults than  did  good  hay. 

VIII.  Hungarian  ensilage  was  liked  and  greedily 
eaten.  It  gave  less  returns  than  com  ensilage  and 
about  the  same  as  hay. 

IX.  The  changes  in  addition  to  the  natural  milk 
shrinkage  liable  to  occur  in  the  yield  of  a  milch  cow 
under  the  same  food  and  conditions  were  found  to 
amount  to  4  per  cent,  of  the  total  yield. 

X.  Water  below  40°  P.  was  drunk  as  freely  as  that 
which  was  warmer,  and  less  water  was  drunk  when 
bam  temperature  was  about  normal  (50°  F.)  than  when 
either  higher  or  lower. 

XI.  No  relation  was  found  between  the  nutritive 
ratio  of  fodders  and  the  products  formed  or  between  the 
albuminoids  of  the  food  and  the  casein  of  the  milk. 

XII.  When  changes  in  total  solids  take  place  the 
fat  is  the  most  Ukely'to  vary,  casein  next,  sugar  and 
ash  least. 

XIII.  (Generally  speaking,  as  milk  flow  decreases, 
percentages  of  solid  ingredients  increase,  but  their  gross 
weights   decrease.    Cows  in  calf  change  quality  and 
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quantity  of  milk  more  rapidly  than  farrow  cows  do,  and 
cows  on  pasture  less  rapidly  than  when  bam  fed. 

XIV.  One  season's  experience  indicates  the  follow- 
ing €bs  true  for  the  Station  herd :  In  changing  from  barn 
to  pasture  feed  of  equal  nutritive  value,  changes  take 
place  in  character  of  milk  in  various  ways  in  different 
animals,  being  generally  a  gain  in  solids,  casein  and 
sugar  and  a  loss  in  fat ;  gross  quantities  of  all  ingre- 
dients almost  invariably  increase.  Animal  individuality 
plays  so  important  a  part  in  the  radical  change  from 
bam  to  pasture  feeding,  that  the  statement  of  the  nature 
of  the  change  in  quality  should  not  be  understood  to  be 
of  general  application.  Further  work  in  this  line  is 
being  carried  out  at  this  Station. 

RECORDS  OF  THE  TEST. 

The  following  data  are  useful  for  reference  in  discussing  results  and 
drawing  conclusions: 

Table  A.    Feeding  record  of  each  cow. 

Table  B.    Analyses  of  the  fodders  used. 

Table  C.    Analyses  of  the  milk  of  each  cow  during  each  period. 

Table  D.  Amount  of  milk,  milk  solids  and  fat  produced  for  each  pound 
of  dry  matter  eaten. 

Portions  of  these  tables  are  re-printed  in  another  form  during  the  dis- 
cussion to  facilitate  comparison. 

The  publication  of  the  entire  data  from  the  original  records  to  the  final 
tabulation — as  is  sometimes  done  in  this  class  of  work — would  mean  some 
scores  of  pages  of  solid  figures — valuable  only  as  a  matter  of  record, 
and  it  has  been  deemed  best  to  print  only  these  compilations  from  which 
the  conclusions  have  been  mainly  drawn. 
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CHANGES  IN   UVE  WEIGHT. 

A  study  of  the  changes  in  live  weight  made  by  the  experimental  cows 
sho^irs  that  many  changes  were  made  when  the  cows  passed  from  dry  to 
moist  foods,  in  which  cases  it  is  safe  to  say  that  a  large  part  of  the  gain  is 
due  to  an  increased  amount  of  material  held  in  the  stomach  and  intestines. 
In  every  case  but  one  of  the  seven  changes  from  dry  to  wet  foods  during 
these  trials  a  gain  in  live  weight  followed,  being  on  the  average  for  the 
following  three  weeks,  twenty  pounds.  In  but  one  of  these  cases  was  more 
dry  matter  consumed. 

Betsy  and  Mollie  weighed  practically  the  same  at  the  close  of  the  ex- 
periment that  they  did  at  the  beginning,  so  we  may  conclude  that  the 
changes  in  weight  from  time  to  time  do  not  indicate  real  gain  or  loss  of 
flesh,  but  only  the  presence  of  more  or  less  water  in  the  system.  Lottie 
and  Filia  were  both  with  calf  and  both  gained  decidedly  in  weight  during 
the  test;  the  gain  in  weight  is  appai-ently  quite  in*egular,  but  if  we  examine 
closely  it  will  be  noticed  that  most  of  these  irregxilarities  can  be  accounted 
for  by  changes  from  dry  to  wet  feed  or  the  contrary.  In  the  case  of  Spectre 
the  gain  in  weight  seems  quite  uniform.  There  will  probably  be  but  slight, 
if  any,  error  in  considering  that  the  gain  in  weight  of  these  three  cows  was 
constant  so  as  to  affect  the|  results  from  all  the  fodders  equally,  and  there  is 
less  likelihood  of  error  from  paying  no  attention  to  this  gain  than  from  try- 
ing to  make  some  allowance  for  it. 

RELATION  BETWEEN  WATER  CONSUMED  AND  BARN  AND  WATER 

TEMPERATURES. 

The  water  drank  by  two  cows  was  weighed,  temperatures  of  water  and 
bam  taken  and  food  analyzed  during  the  first  seven  feeding  periods,  Decem- 
ber 6 — April  24.  We  possess,  then,  data  showing  entire  water  taken  into 
the  system,  milk  flow  and  temperatures,  whereby  to  study  what  relation,  if 
any,  exists  between  them. 
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Tliere  seems  to  be  no  relation  between  milk  yield  and  eiUier  water 
drank  or  consumed,  or  between  it  and  the  temperatures.  The  temperatures 
are  quite  evenly  affected  throughout,  aud  the  relative  amounts  of  water 
drank  and  taken  in  fodder  for  each  cow  in  tlie  same  jxjritjd  are  quite  uni- 
form. Tlie  change  from  corn  fodder  to  corn  ensilage  (periods  iv.-v.)  is 
quite  noticeable.  Spectre  did  not  guage  her  drinking  so  closely  as  did 
Prinsteps  2d  when  this  cliange  took  place.  One  point,  however,  may  be 
brought  out,  viz:  that  these  two  cows  did  not  drink  any  less  water  when  it 
was  coldest.  Tlie  theory,  supi)orted  by  observation,  has  been  advanced 
that  cows  drink  more  water  when  the  l)arn  temperature  is  either  higher  or 
lower  than  alwut  50-52^  F.  The  general  result  afforded  by  these  cows  is  in 
accord  with  this  tlieory.  Tlie  average  amount  of  water  consumed  during  the 
periods  when  the  barn  was  at  50°  F.  was  1 153  pounds,  or,  exclusive  of  the 
large  amount  drank  by  Spectre  l)efore  she  IxKMime  accustomed  to  ensilage, 
1117  pounds,  while  tlie  average  amount  drank  when  the  barn  was  l)olow  50 
was  1194  pounds,  and  alx)ve  50',  1147  pounds. 

EXPERIMENTAL  ERROR  IN  FEEDING  MILCH  COWS. 

In  experiments  in  feeding  cows,  it  is  customary  to  consider  the  changes 
that  occur  in  the  milk,  solids  and  fat,  after  making  a  change  of  feed,  to  have 
been  the  result  of  that  cliange.  A  test  was  made  to  determine  how  much 
change  was  liable  to  take  place  from  tune  to  time,  when  no  change  was 
made  in  the  food  or  surroundings  of  the  cows.  Such  changes  would  consti- 
tute the  "  experimental  error  "  or  the  **i>ersonal  etjuation."  Two  cows  were 
entered  for  the  test,  but  one  l)ecame  sick  and  had  to  be  removed,  Si)ectre  re- 
maining. A  grain  ration  similar  to  that  given  to  the  other  cows,  together 
with  t«n  pounds  each  of  hay  and  apple  pomace,  formed  a  foundation  feed 
throughout  the  test.  Com  fodder  in  plenty  was  fed  during  the  first  four 
periods,  and  good  com  ensilage  was  given  instead  of  the  com  fodder  dur- 
ing the  last  three  periods. 

All  (;ows  shrink  gradually  in  their  milk  flow  as  they  get  farther  from 
calving,  and  the  most  difficult  part  of  the  problem  of  determining  the  ex- 
perimental  error  of  cow^s  is  to  determine  how  much  allowance  shall  be  made 
for  natural  shrinkage.  Several  attempts  have  been  made  to  definitely  meas- 
ure this  shrinkage.  Dr.  Sturtevant  calculates  that  in  a  large  herd  the  aver- 
age shrinkage  is  monthly  about  nine  per  cent  of  the  yield  of  the  preceding 
month;  i.  e.,  if  a  herd  is  giving  100  pounds  one  month,  it  will  give  91  pounds 
the  next,  83  pounds  the  next,  etc.  A  comprehensive  test  made  by  the  Dairy 
Association  of  Great  Britain,  shows  that  if  100  pounds  is  given  at  time  of 
calving,  there  will  probably  Ikj  given  the  second  month  94.6  pounds,  the 
third  83.2,  fourth  76.1,  fifth  69.4,  sixth  62.7,  seventh  53.8,  eighth  42.0,  etX5. 
Such  rules  as  these  are  more  applicable  to  the  shrinkage  in  milk  flow  of  a 
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herd,  than  to  that  of  a  single  cow.  In  the  present  case  another  method  of 
calculation  will  be  more  accurate.  If  the  cow  is  fed  the  same  during  three 
periods,  the  difference  between  the  first  and  third  may  be  considered  as  the 
natural  shrinkage,  and  the  average  of  these  two  periods,  as  wliat  the  cow 
ought  to  give  in  the  second  period  if  the  effect  of  the  food  or  the  natural 
sluinkage  has  been  uniform.  Any  variation  from  this  average  would  be  the 
experimental  error.  Thus,  in  the  case  of  Spectre,  she  gave  in  the  first  period 
448  pounds  of  milk,  and  in  the  tliird  period  on  the  same  food  she  gave  889 
pounds,  a  slurinkage  of  59  pounds  in  six  weeks;  then,  if  the  shrinkage  was 
uniform,  there  should  have  been  a  shrinkage  during  the  three  weeks  from 
the  first  to  the  second  period  of  one-half  of  59  pounds,  or  29.5  pounds.  The 
amount  of  milk  given  in  the  first  period^448  pounds,  less  the  29.5  pounds  of 
shrinkage — gives  418.5  pounds  of  milk  tliat  would  have  been  given  during 
the  second  period  if  the  shrinkage  had  been  uniform.  The  cow  actually  did 
give  403  pounds  of  milk  in  the  second  period,  a  variation  from  the  calcu- 
lated amoimt  of  15.5  pounds,  or  three  per  cent.  In  the  same  way  we  may 
consider  the  third  period  as  the  average  of  the  second  and  fourth,  and  make 
the  following  calculation: 

Milk  given  during  second  period _ 403  fcs. 

fourth      "      394 


<< 


If 


It 


it 


Average,  calculated  amount  for  third  period 898.5  ** 

Milk  actually  given  during  third  period 389     ** 

Difference 9.5  " 

Which  is  a  difference  of  two  per  cent. 

The  same  method  of  ccdculation  may  be  applied  to  the  changes  that  take 
place  in  the  total  amount  of  solids,  fat,  casein,  and  sugar  and  ash  that  are 
produced  daily  and  in  the  amounts  produced  for  each  pound  of  dry  matter 
eaten.  In  this  manner  fifty  comparisons  expressive  of  experimental  error 
can  be  drawn  from  the  data  at  hand.  A  few  isolated  cases  show  consider- 
ably higher  tlian  the  average,  but  they  are  mainly  found  in  the  sugar  and 
ash  comparisons,  which  ingredients  are  determined  by  difference. 

The  following  summary  gives  the  results  of  these  calculations : 


TOTAL  YIELD. 


YIELD  PER  POUND  OF  DRY 
MATTER. 
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3.12 
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These  results  show  that  when  a  cow  is  fed  the  same  food,  and  is  kept 
under  the  same  conditions,  there  may  be  expected  during  three  weeks  in 
addition  to  the  natural  shrinkage,  a  variation  of  from  three  to  five  per  cent, 
due  to  unknown  causes  or  to  the  individuality  of  the  cow;  in  other  words,  the 
experimental  error  is  about  four  per  cent,  for  each  three  weeks.  Therefore,  in 
tests  where  the  food  is  changed,  the  change  in  product  must  be,  in  addition 
to  natural  slirinkage,  at  least  four  per  cent,  before  it  can  be  said  that  the 
change  in  product  is  due  to  tlie  change  in  food. 


F££DINO  T£ST8. 


CORN  FODDER  AND  CORN  ENSILAGE  FROM  THE  SAME  SOURCE. 
In  tlie  summer  of  1888,  Sanford  com  was  growD  at  the  Station  Farm, 
and  at  harreet'tiine,  when  in  full  boiling  stage,  every  third  row  was  cutand 
(■tootled  on  the  spot;  every  third  row  was  cut,  run  through  the  enailage-cut- 
ter,  and  put  in  tlie  silo.  The  cow  Motlie  was  fed  the  dry  corn  fodder  for 
three  weeks,  and  then  the  iiafroated  ensilage  for  the  next  ttu'ee  weeka.  The 
two  fodders,  on  the  basis  of  the  amount  of  dry  matter  in  each,  gave  nearly 
the  same  results,  since  though  the  yield  is  somewhat  against  the  ensilage, 
yet  an  allowance  should  be  made  in  its  favor,  because  it  was  fed  three  weeks 
later  than  the  com  (odder,  and  there  is  a  natural  shrinkage  in  milk  flow  on 
any  feed  as  the  cow  gota  farther  from  calving.  This  test  would  seem  to 
show  tltnt  equal  amounts  of  dry  matter  from  the  same  source,  one  in  the 
form  of  dry  corn  fodder  and  the  other  as  ensilage,  have  practically  tlie  same 
feeding  value.  It  was  not  found  possible  to  duplicate  this  test,  from  lack  of 
material. 
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CORN  FODDER  AND  CORN  ENSILAGE  FROM  DIFFERENT  SOURCES. 

The  cow  Betsy  was  fed  for  three  weeks  on  the  same  ensilage  as  that 
just  mentioned  as  fed  to  MolUe,  then  she  was  changed  to  a  com  fodder  that 
was  probably  a  close  approximation  to  the  average  com  fodder  fed  in  this 
State  durine  the  winter  months.  It  was  Sanford  com,  planted  moderately 
tliick  in  drills,  cut  when  commencing  to  glaze,  and  had  heated  slightly 
after  it  was  stacked  at  the  bEim.  The  cow  ate  as  much  of  dry  matter  from 
this  fodder  as  she  did  from  the  ensilage,  but  dropped  decidedly  in  her  milk 
and  butter.  She  would  then  seem  to  affirm  the  general  belief  that  average 
dry  com  fodder  is  not  so  good  a  milk-producing  food  as  the  average  ensilage. 

Incidentally  a  comparison  of  com  fodder  and  ensilage  may  be  made  in 
connection  with  the  feeding  of  Spectre  for  experimental  error.  Both  fod- 
ders were  of  good  quality — the  dry  fodder  l)emg  on  the  whole  the  better. 
The  ensilages  differed — two  being  fed— one  of  good  quality,  the  other  from 
frosted  c^rn  not  so  good  and  undoubtedly  of  much  the  same  composition  as 
that  fed  to  Filia  and  Lottie  early  in  the  winter.  The  comparison  may  be 
made  of  the  record  of  periods  IV.  and  V.  or  of  an  average  of  periods  of 
similar  feeding,  in  either  case  ensilage  doing  better  than  fodder  on  the 
whole.  The  former  being  taken,  shows  more  milk  of  poorer  quality  made 
from  about  the  same  dry  matter  and  a  slight  shrinkage  in  ingredients 
yielded  per  pound  eaten.  This  is  not,  however,  enough  to  account  for 
natural  shrinkage,  so  that  the  ensilage  appears  to  do  the  ^tter  work.  Thus 
both  cows  appear  to  slightly  favor  good  ensilage  over  well  cured  fodder. 
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CX)RN  FODDER  AND  CORN  STOVER. 

It  is  customary  in  Vermont  to  let  the  com  plant  stand  until  it  is  ripe, 
then  husk  the  ears,  grind  the  com  and  feed  the  corn  meal  and  the  stalks 
separately.  Late  tests  are  throwing  doubt  on  this  as  being  the  most  econom- 
ical way  of  feeding  the  com  plant.  A  test  was  made  to  see  if  the  cows 
would  notice  any  difference  whether  the  ears  were  left  on  the  stalks  or  not. 
The  com  was  cut  when  glazing  and  well  stooked  until  dried  out,  then 
husked  and  the  stalks  run  tlirough  tiie  ensilage  cutter  before  feeding.  It 
was  given  to  the  two  cows  Betsy  and  MoUie  and  was  eaten  readily  by  both; 
indeed  they  consumed  more  pounds  of  dry  matter  than  they  had  of  any 
previous  fodder.  Both  cows,  however,  shrank  heavily  on  their  mOk,  solids 
and  fat,  from  what  they  had  been  giving  on  the  combined  stalks  and  ears, 
and  still  more  decidedly  on  the  amount  of  product  for  each  pound  of  dry 
matter  in  the  food,  thus  saying  as  plainly  as  they  can,  that  they  prefer  to 
have  the  ears  left  on  the  stalks.  No  attempt  was  made  to  test  whether  the 
com  meal  produced  from  the  ears,  would,  if  added  to  the  ration  of  stalks, 
keep  the  cows  up  on  their  milk  yield.  It  possibly  might  do  so,  but  even 
then  there  is  the  extra  work  and  expense  of  husking  and  grinding  for 
which  no  return  would  be  received. 
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UPPER  HALF  AND  LOWER  HALF  OF  STOVER. 

At  aa  agricultural  meeting  in  this  State,  the  statement  was  made  by  a 
farmer  present  who  had  had  much  experience  in  feeding  dairy  cows,  that 
he  did  not  consider  the  butts  of  com  stalks  to  have  any  feeding  value  what- 
ever. Otliers  present  agreed  in  the  general  idea  that  the  butts  are  not  good 
for  much  and  that  most  of  the  value  of  the  corn  plant  is  in  the  leaves  and 
the  upper  part  of  the  stalk.  In  order  to  test  this  matter  a  quantity  of  the 
same  stover  that  had  been  fed  in  the  preceding  period  was  cut  in  halves, 
each  stalk  separately.  The  upper  half  of  the  stover  was  fed  to  MoUie  and  the 
lower  half  to  Betsy  during  the  fourth  period,  and  then  the  cows  were 
shifted  and  each  fed  the  other  half  during  the  fifth  period.  Betsy,  in  pass- 
ing from  lower  to  upper  half,  in  spite  of  the  fact  that  it  is  three  weeks  later 
in  lactation,  held  her  own  in  milk  yield,  though  not  in  milk  solids  and  fat. 
This  was  done  however  at  the  expense  of  a  twelfth  more  dry  matter  eateo 
in  the  stover  so  that  the  product  per  pound  of  dry  matter  eaten  is  less, 
though  perhaps  not  less  than  can  be  accounted  for  by  natural  shrinkage. 
Mollie  was  fed  the  upper  half  of  the  stalks  first,  and  in  changing  to  lower  half, 
decreases  slightly  in  milk  yield,  but  increases  the  fat  contents,  a  showing 
made  on  fifty  pounds  less  dry  matter  eaten  and  three  weeks  later  in  lacta- 
tion, a  record  which  speaks  for  itself  as  confirmative  of  the  value  of  the 
butts.  The  products  |>er  pound  of  dry  matter  eaten  show  still  more 
strongly  the  value  of  thw  portion  of  the  stover.  The  testimony  of  the  cows 
is  seconded  by  that  of  chemical  aualysL^.  The  lower  half  contained  much  more 
water  then  did  the  upper  half,  but  each  pound  of  dry  matter  had  about  the 
same  amount  of  digastible  ingredients. 

The  conclusions  to  be  derived  from  tliese  tests  is  that  as  a  food  for  milch 
cows  the  butts  of  stover  will  usually  be  found  to  be  fully  equivalent  pound 
per  pound  of  dry  matter  to  the  tops. 
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AMOUNT  PRODUCED  IN  POUNDS  FOB  EACH  POUND  OP  DRY  MATTER. 
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CORN  STOVER  AND  HAY. 

Both  the  cows  Betsey  and  Mollie  were  fed  hay  in  the  sixth  period,  that 
is,  nine  weeks  later  than  they  ate  corn  stoker.  In  both  cases  the  cows  ate 
about  the  same  amount  of  dry  matter  in  the  hay  as  they  liad  in  the  stover, 
and  although  they  give  less  milk,  solids  and  fat,  on  the  hay  than  on  the 
stover,  yet  this  shrinkage  in  the  case  of  Betsy  is  no  more  than  would  be 
expected  on  any  fodder  during  the  nine  weeks,  and  in  the  case  of  Mollie  is 
considerably  less.  So  that  on  the  whole,  it  can  be  said  that  the  hay  and 
corn  stover  are  apparently  of  about  equal  feeding  value,  with  the  advan- 
tage  if  any  in  favor  of  the  hay,  which  chemical  analysis  indicated  to  be 
of  a  good  quality. 
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In  exi)erimental  fodder. 

Cow 

Betsy. 

Mollie. 

Betsy. 

MoUie. 

Period - 

III. 

0.60 
0.083 

VI. 

III. 

Vl. 

0.89 

0.124 

0042 

in. 

0.76 

0.106 

0.039 

VL 

lU. 

1.24 
0.168 

VI. 

Milk 

0.52 
0.072 

0.93 
0.123 

0.66 

0.092 

0.034 

1.17 

Milk  solids 

0164 

Fal 

0.031 

0.026 

0.041 

0.055 

0;056 
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HAY  AND  HUNGARIAN  ENSIIoAGE. 

In  the  next  period  after  eating  the  hay,  these  two  cows — Betsy  and 
Mollie — ^were  fed  Hungarian  ensilage.  It  did  not  last  quite  through  the 
period,  and  for  the  last  three  days  a  small  amount  of  pea  and  oat  ensilage 
was  substituted.  They  seemed  to  like  the  Hungarian,  and  ate  it  in  quite  large 
quantities,  so  that  the  total  dry  matter  eaten  was  about  the  same  as  when  on 
the  hay,  and  the  results  are  about  the  same  for  total  product  and  for  pro- 
duct per  pound  of  dry  matter  eaten.  If  there  is  any  difference  it  is  in  fa- 
vor of  the  ensilage,  since  there  is  a  little  more  return,  on  the  same  amount 
of  feed,  three  weeks  later  in  lactation. 


CJow. 


Betsy. 

(( 

Mollie. 

(4 


Period. 


VI. 

VII. 

VI. 

vn. 


Experimental 
fodder. 


Hay* 

Hungar*n  ensilagef 
Hay* 

Hungar'n  ensils^ef 


5 


S 


S)8. 


l1 


I 

a 


I 

lbs. 


o 

u  o 

a  ^.b 


320.270.94.68 
910  260.18.49 
281237.5  4.57 
872  250.3  3.50 


Amoimt  produced 
during  the  period. 


lbs. 


178.9 
175.2 
278.4 
294.4 


00 

1 


lbs. 


25.07 
24.42 
38.98 
39.96 


lbs. 


9.12 

8.96 

13.26 

12.68 


*8tatlon  1128.    tNo.  1140. 


AMOUNT  PRODUCED  IN  POUNDS  FOR  EACH  POUND  OF  DRY  MATTER. 


In  entire  ration. 

In  experimental  fodder. 

Cow 

Betsy. 

Mollie. 

Betsy. 

Mollie. 

Period 

VI. 

VII. 

VI. 

VII. 

VI. 

vn. 

VI. 

VII. 

Milk 

0.52 

0.072 

0.026 

0.52 

0.073 

0.027 

0.89 

0.124 

0.042 

0.90 

0.122 

0.039 

0.66 

0.092 

0.034 

0.67 

0.094 

0.035 

1.17 

0.164 

0.056 

1.18* 

Milk  solids. 

0.160 

Fat 

0.051 
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FEEDING  TESTS. 


CORN  ENSILAGE,  FROSTED   AND  UNFR08TED. 

The  same  unfrosted  com  ensilage  was  used  in  this  test  as  that  men- 
tioned a  few  pages  back  as  being  fed  to  Betsy  and  Mollie ;  the  frosted  ensi- 
lage was  made  from  the  remaining  rows  of  the  same  field  of  Sanford  com, 
allowed  to  stand  twenty  days  longer  until  severely  frost  bitten,  cut  during 
a  drizzling  rain  and  put  into  the  silo  saturated  with  external  moisture.  It 
did  not  heat  much  and,  made  a  rather  poor  looking  and  smelling  ensilage. 
The  analyses  of  these  ensilages  do  not  show  any  marked  differences.  They 
were  fed  to  the  cows  Filia  and  Lottie,  during  the  first  and  second  peri«^ 
of  the  winter.  Filia  received  the  unfrosted  ensilage  first  and  the  frosted 
later,  while  with  Lottie  the  order  was  reversed.  .  In  passing  from  unfrosted 
to  frosted  ensilage,  Filia  drops  about  as  much  in  milk,  and  milk  products, 
as  would  be  expected  from  natural  shrinkage,  but  as  the  cow  ate  one-eighth 
more  of  the  frosted  than  the  unfrosted  ensilage,  the  balance  would  be 
against  the  frosted  ensilage. 

Lottie  was  fed  the  frosted  ensilage  first.  The  unfrosted  ensilage  fed 
to  her  in  the  second  period  was  not  from  the  same  source  as  that  fed  Filia, 
and  chemical  analysis  seems  to  show  it  to  be  somewhat  better  ;  hence  the 
comparison  cannot  be  drawn  strictly;  making  it  however  for  what  it  is 
worth,  we  find  the  cow  eats  less  dry  matter  from  unfrosted  than  from  frosted 
ensilage,  and  holds  up  in  her  miUc  fiow  and  in  the  milk  solids  and  fat,  though 
three  weeks  later  in  lactation.  So  far  as  it  goes  then,  this  test  agrees  with  that 
of  Filia,  showing  that  the  frosted  ensilage  put  in  during  the  rain  was  in- 
ferior to  the  unfrosted  ensQage  made  in  good  weather.  Especial  attention 
is  called  to  this  test  because  there  is  a  tendency  at  the  present  time  to  con- 
sider all  ensilage  as  of  equal  feeding  value  because  it  is  ensilage.  Farmers 
need  to  learn  that  there  is  both  good  and  poor  ensilage,  and  that  though 
cows  may  eat  greedily  of  poor  ensilage,  yet  it  still  has  a  lower  feeding  value. 


Ck)w. 

Period. 

Filia. 

I. 

it 

11. 

Lottie. 

11. 

ti 

I. 

Experimental 
fodder. 


Unfrosted  Ensilage* 
Frosted 
Unfrosted 
Frosted 


(t 


<< 


(I 


1 

lbs. 


570 
554 

587 
668 


*     U      (0) 

II 

lbs. 


81.5 
91. 
98.1 
109.7 


o 

o 

►  d 
"El 


4.72 
4.73 
4.91 
4.88 


Amount  produced 
during  the  period. 


.— • 

lbs. 


169.9 
155.8 
227. 
235.3 


•3 

S 

I— • 

lbs. 


26.95 
24.90 
81.18 
82.51 


lbs. 


10.82 
10.03 
11.45 
11.37 
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AMOUNT  PRODUCED  IN  POUNDS  FOE  BACH  POUND  OF    DEY    HATTER  EATEN. 


Cow 


Period I. 


In  entire  ration. 


Filia. 


Milk. 0.672 

Milk  soHds 0.107 

Fat 10.043 


n. 


0.599 
0.095 
0.088 


Lottie. 


II. 


I. 


0.844  0.838 
0.116  ;0.U6 
0.048  i0.041 


In  experimental  fodder. 


Filia. 


I. 


2.08  I  1.71 
0.831    0.274 


Lottie. 


II.        II. 


2.81 
0.318 


0.188  0.110   0.117 


I. 


2.15 

0.296 

0.104 


PEA  AND  OAT  HAY. 


This  was  a  fairly  good  sample,  cut  when  the  oats  were  just  going  out 
of  the  blossom  and  cured  in  good  shape.  It  was  fed  to  Filia  and  Lottie  and 
neither  cow  relished  it ;  they  left  large  quantites,  ate  much  less  dry  matter 
and  shrank  in  milk  yield.  Nevertheless  what  they  did  eat  seems  to  have  had 
quite  high  feeding  value,  and  per  pound  of  dry  matter  the  yield  during  this 
period  compares  favorably  with  that  of  any  other  during  the  entire  test. 
It  is  noticeable  that  the  cows  not  only  shrank  in  the  quantity  of  their  milk 
but  quite  decidedly  in  the  quality,  showing  that  they  were  not  in  a  comfort- 
able frame  of  mind  while  being  made  to  eat  this  fodder. 

The  data  on  pea  and  oat  hay  feeding  can  be  best  observed  in  connection 
with  that  of  several  other  fodders,  and  hence  reference  should  be  made  to 
the  main  tables. 
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FEEDING  TESTS. 


APPLE  POMACE  AND  CORN  ENSILAGE. 

Apple  pomace  ensilage  was  fed  to  see  whether  it  would  take  the  place 
of  corn  ensilage  and  give  as  good  results;  ten  pounds  per  day  were  fed  to 
the  cows  Filia  and  Lottie,  and  in  addition  they  were  given  what  com  ensil- 
age they  desired.  They  ate  the  pomace  eagerly,  and  though  artificial  di- 
gestion seemed  to  indicate  that  the  pomace  was  somewhat  indigestible  yet 
the  cows  did  well  upon  it.  Filia  ate  about  the  same  weight  of  dry  matter 
when  having  x>omace  and  ensilage  together  as  when  eating  the  ensilage 
alone;  she  dropped  decidedly  in  milk,  in  solids  and  in  fat,  rather  more  ap- 
parently than  would  be  accounted  for  by  natural  shrinkage.  Lottie  fed 
six  weeks  later  on  the  pomace  and  ensilage  than  on  ensilage  alone,  yields 
an  actual  increase  of  milk,  solids  and  fat,  though  she  also  eats  more  weight 
of  dry  matter  in  amount  about  proportionate  to  the  increase  in  yield.  One 
cow  then  has  done  better  when  pomace  has  replaced  part  of  the  com  en- 
silage and  the  other  not  so  well,  so  that  one  effect  would  balance  the  other 
and  indicate  that  pound  for  poimd,  the  ensilage  from  apple  pomace  and  the 
corn  ensilage  have  about  the  same  feeding  value. 
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Sfe 

s 
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Experimental 

1 
1 

ter   in   < 
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ratio  of  < 
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during  the  period. 

4 

Cow. 

Period. 

Id 

is 
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fodder. 
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•is  2 
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Nutri 
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Milk 

3 
^ 

I. 

lbs. 

lbs. 

4.72 

lbs. 

lbs. 

lbs. 

Filia. 

Corn  ensilage* 

570 

81.5 

169.9 

26.95 

10.82 

<( 

m. 

Apple  p'macet  416-120 

69.6-23.5 

5.24 ;  135.5 

21.97 

8.91 

Lottie. 

II. 

Corn  ensilage 1 587 

98.1 

4.91 

227. 

31.18 

11.45 

(t 

IV. 

Apple  p'mace^ 

512-128 

85.6-25.1 

5.43 

232.3 

32.66 

11.80 

■^Station  No.  1104.    tNo.  1122.    ^No.  1126.    §No.ll20. 
AMOUNT  PRODUCED  IN  POUNDS  FOR  EACH    POUND  OF  DRY  MATTKR. 


Cow 

Period 

Milk 

Milk  solids. 
Fat 


In  entire  ration. 

In  experimental  fodder. 

Filia. 

Lottie. 

Filia. 

Lottie. 

I. 

III. 

II. 

IV. 

I. 

III. 

IT. 

IV. 

0.672 
0.107 
0.043 

0.513 
0.083 
0.034 

0.844 
0.116 
0.043 

0.824 
0.116 
0.042 

2.08 

0.331 

0.133 

1.46 

0.236 

0.096 

2.31 

0.318 

0.117 

2.10 

0.295 

0.107 
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HAY  AND  CORN  ENSILAGE. 

Hay  of  the  same  kind  as  that  fed  to  Betsy  and  Mollie  was  fed  to  Filia 
and  Lottie  and  corn  ensilage  of  about  the  same  character  and  quality  as  the 
best  that  they  had  all  had  earlier  in  the  winter.  The  test  in  Lottie's  case  was 
a  failure  owing  to  a  slight  attack  of  garget.  Filia  ate  a  little  less  of  dry  mat- 
ter from  ensilage  than  from  hay  and  gave  a  little  more  milk  and  solids  and 
the  same  amount  of  fat,  though  three  weeks  later  in  lactation,  showing  in 
her  case  that  the  pound  of  dry  matter  in  the  ensilage  yielded  somewhat 
better  than  that  from  the  hay.  This  would  agree  with  the  tests  of  Betsy 
and  Mollie  in  which  com  ensilage  was  as  good  as  com  fodder,  corn  fodder 
better  than  com  stover,  and  com  stover  as  good  as  this  same  hay. 
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8.93 
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AMOUNT  PRODUCED  IN  POUNDS  FOR  EACH  POUND  OP  DRY  MATTER. 


In  entire  ration. 

In  experimental 
fodder. 

Cow 

Filia- 

Filia. 

Period 

V. 

0.537 
0.086 
0.035 

VL 

0.580 
0.090 
0.035 

V. 

VL 

Milk. 

1.62 

0.258 

0.105 

1  74 

Milk  solids.     . 

0.279 

Fat 

0.111 
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FEEDING  TESTS. 


CORN  ENSILAGE  AND  HUNGARIAN  ENSILAGE. 

Filia,  after  eating  com  ensilage- for  three  weeks,  was  changed  to  the 
same  Hungarian  ensilage  as  that  fed  Betsy  and  MoUie,  and  like  them,  ate 
it  greedily  and  in  large  quantities.  She  consumed  more  dry  matter  than 
on  any  other  food  during  the  winter,  but  at  the  same  time  dropped  in  milk, 
in  solids  and  in  fat.  This  seems  strange,  for  it  iB  the  usual  rule  that  €X)W8 
do  well  on  what  they  like,  and  it  indicates  that  the  Hungarian  ensilage  had 
a  lower  feeding  value  than  the  corn  ensilage,  notwithstanding  it  is  richer 
in  albuminoids.  '  It  will  be  remembered  that  Betsy  and  MoUie  did  not 
make  so  x)oor  a  showing  upon  Hungarian. 
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AMOUNT  PRODUCED  IN  POUNDS  FOR  EACH  POUND  OF  DRY  MATTER. 


In  entire  ration. 

In  experimenta] 
fodder. 

Cow 

FiUa. 

Filia. 

Period 

Vi. 

VII. 

VI. 

vn. 

Milk 

0.580 
0.090 
0.035 

0.448 
0.073 
0.029 

1.74 

0.279 

0.111 

1.08 

Milk  solids 

0.168 

Fat 

0.067 

EFFECT  OF  DIFFERENT  RATIONS  ON  MILK. 
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EFFECT  OF  NUTRITIVE  RATIOS  ON  MILK  YIELD,  ETC. 
The  cows  ate  narrow  rations  throughout.  All  eaten  by  Filia  and  Lottie, 
and  four  of  seven  eaten  by  Betsy  and  Mollie  were  more  narrow  than  1: 5.4. 
The  widest  ration  was  eaten  by  Betsy  on  com  fodder,  viz:  6.2;  Spectre  ate 
5.5-5.8.  Attempt  was  made  in  the  course  of  working  up  these  figures  to  trace 
connection  between  increased  protein  eaten  and  gain  made  in  milk  and 
milk  products,  but  without  success.  Some  times  relation  would  appear, 
but  quite  as  often  there  appeared  no  response  to  the  comparatively  slight 
changes  in  nutritive  ratio.  Indeed  when  Hungarian  was  used,  the  nar- 
rowest ration,  greedily  eaten,  resulted  in  loss  in  every  respect.  Neither  does 
gain  in  weight  appear  to  be  dependent  upon  these  changes  in  rations.  E^en 
^^hen  the  most  decided  narrowing  of  nutritive  ratio  took  place,  decisive 
change  in  product  was  not  noted,  and  in  the  majority  of  cases  there  was 
actually  less  product  formed  from  the  greater  amount  of  protein  eaten.  Of 
course  each  successive  ration  was  at  a  disadvantage,  as  compared  with  all 
preceding,  on  account  of  the  constantly  lengthening  period  of  lactation, 
-which  would  largely  account  for  this  state  of  affairs.  It  can  only  be  said 
that  in  these  feeding  experiments  no  close  relation  can  be  drawn  between 
the  nutritive  ratios  and  the  products  formed. 

THE  EFFECT  OF  DIFFERENT  RATIONS  ON  THE  CASEIN  OF  MILK. 
During  the  tests  of  cows  already  described,  rations  were  fed  that  dif- 
fered greatly  in  the  amount  of  albuminoids  they  contained,  and  as  the 
albuminoids  are.  the  part  of  the  food  from  which  the  casein  of  the  milk 
must  be  derived,  it  is  interesting  to  note  whether  the  amount  of  casein  in 
the  milk  varies  in  accordance  with  the  changes  in  the  albuminoids  of  the 
food. 
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Filia.... I 

Lottie ] 

Betsy - I 

Mollie I 

Spectre  _ _ j 
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'Approximate. 
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VIII. 

I. 

Highest. 
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4.00 
3.23 

VIII. 
VI. 

Highest. 
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3.a5 
3.30 

IV. 

II. 

Highest. 
Lowest. 

3.66 
3.18 

VIII. 

III. 

Highest. 
Lowest. 

3.00  VIL 
2.73,  V. 

Highest. 
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3.45 
3.13 

VI. 

II. 

Feed. 


Pasture. 
Corn  ensilage. 
Pasture. 
Com  ensilage. 
Corn  stover. 
Corn  fodder. 
Pasture. 
Corn  stover. 
Com  ensilage. 
Corn  ensilage. 
Corn  ensilage. 
Corn  fodder. 


o 

0)  g 


4.00* 

4.72 

4.00» 

4.71 

5.30 

6.15 

4.00* 

5.57 

5.52 

5.71 

5.29 

6.57 


78 


VABIATIONS  IN  THE  PARTS  OF  THE  MILK. 


In  every  case  where  the  per  cent,  of  casein  in  the  milk  waa  highest 
there  was  a  larger  amount  of  albuminoids  in  the  food  than  when  the  casein 
was  lowest.  One  might  judge  from  this  that  there  is  a  connection  between 
the  albuminoids  of  the  food  and  the  albuminoids  or  casein  of  the  milk  and 
that  when  the  proportion  of  the  albuminoids  in  the  food  is  increased  in- 
crease might  be  expected  in  the  per  cent,  of  casein  in  the  milk. 

It  is  however  very  probable  tliat  this  increase  of  casein  in  the  milk  is 
due,  not  to  the  increase  of  albuminoids  in  the  food,  but  to  the  increased 
distance  from  calving  and  the  consequent  general  increase  in  all  the  solids 
of  the  milk.  It  will  be  noticed  that  in  every  one  of  these  cases  cited,  the 
milk  having  the  highest  per  cent,  of  casein  was  yielded  during  a  later 
period  than  the  one  having  the  lowest  per  cent.  It  will  be  difficult  then 
from  these  tests  to  sliow  any  connection  between  the  albuminoids  of  the 
food  and  the  per  cent,  of  casein  of  the  milk. 

It  was  not  possible  to  trace  any  relation  between  the  albuminoids  in 
the  food  and  the  amount  of  casein  in  the  milk.  The  amount  of  casein  in 
the  milk  depends  primai*ily  on  the  amount  of  milk,  and  this  amount  is  de- 
pendent on  so  many  other  factors  than  the  albuminoids  of  the  food,  that 
their  influence  on  the  quality  is  entirely  overshadowed. 

VARIATION  IN  RELATIVE  PROPORTIONS  OF  MILK  SOLIDS. 

In  connection  with  this  work  another  question  arises  as  to  how  much 
it  is  possible  for  the  different  parts  of  the  milk  to  vary,  and  as  to  which  of 
the  parts  changes  most  easily  and  which  is  most  constant.  The  parts  of 
the  milk  we  can  study  from  the  analyses  at  hand  are  the  total  solids,  the 
fat,  the  casein,  and  the  rest  of  the  solids  which  consist  of  the  sugar  and 
the  ash  together — no  analyses  having  been  made  of  these  substances  sepa- 
rately. From  these  forty-eight  tests  of  the  six  cows,  each  of  which  tests  is 
the  average  of  sixteen  milkings,  the  following  table  can  be  derived: 

VAHIATIONS  IN  THE  PARTS  OP  THE  MILK. 


Total  Solids. 

Fat. 

6.57 
4.00 

Casein. 

Sugar  and 
Ash. 

Hi&rhest _ 

16.43 
12.52 

4.22 
2.73 

5.95 

Lowest 

4.95 

Difference 

3.91 
23 

2.57 
39 

1.49 
35 

1.00 

Percentage  difference.. 

17 

In  quantity  of  variation  the  solids  come  first,  followed  by  fat,  casein 
and  sugar  in  the  order  named;  but  in  relative  amount  of  variation,  the  fat 
is  greatest,  then  the  casein,  while  sugar  varies  least.    This  is  in  accordance 
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with  the  commonly  accepted  view  that  fat  is  more  likely  to  vary  than  the 
Bolids  not  fat. 

A  study  of  the  yariations  in  the  parts  of  the  milk  of  each  cow  separate- 
ly yields  about  the  same  results.  The  difference  between  the  highest  and 
lowest  per  cent,  of  the  different  parts  of  the  milk  for  each  cow  separately  is 
as  follows: 


Name  of  Cow. 

Total  Solids. 

Fat. 

0.24 
0.49 
1.21 
0.76 
0.58 
0.72 

Casein. 

0.33 
0.77 
0.55 
0.48 
0.27 
0.32 

Sugar  and 
Ash. 

Filia 

0.57  * 

1.79 

1.54 

1.16 

0.62 

0.67 

0.33 

Lottie 

0.82 

Betsy 

0.56 

Mollie 

Spet^tre 

0.46 
0.38 

Prinsteps  2d 

0.44 

Average 

1.06 
8 

0.66 
15 

0.45 
13 

0.56 

Percentj^e  difference. . 

10 

It  may  be  said  then  in  general  so  far  as  these  tests  are  concerned — and 
they  are  numerous  enough  to  afford  quite  a  basis  for  generalization — that 
the  fat  in  the  milk  is  its  most  variable  part.  The  percentage  of  the  casein 
that  is  variable  is  larger,  but  the  weight  of  the  casein  that  is  variable  is 
smaller  than  percentage  or  weight  variable  from  sugar  and  ash. 

CHANGES   IN  QUANTITY  AND  QUALITY  OF  MILK  DURING  THE 

MILKING   PERIOD. 

Upon  page  63  will  be  found  estimates  of  tlie  shrinkage  in  milk 
yield  tliat  may  be  expected  in  average  milk  of  a  large  herd,  made  by  Dr. 
Sturtevant  and  in  England.  The  records  of  milk  and  the  frequent  milk 
analyses  made  by  the  Station  afford  an  opportunity  to  study  the  changes 
of  quality  in  the  milk  that  accompany  the  shrinkage  in  quantity. 

During  six  months  feeding  at  the  barn,  ending  April  24, 1889,  three  cows 
that  at  the  end  of  the  time  averaged  262  days  from  calving,  and  118  days 
in  calf,  shrank  43  per  cent,  on  their  milk  flow  and  gained  7  per  cent,  in  the 
amount  of  total  solids  in  each  hundred  pounds  of  milk,  and  21  per  cent,  in 
the  fat;  while  three  other  cows  that  averaged  266  days  from  calving  and  had 
not  been  served,  shrank  but  27  per  cent,  in  their  milk  yield  and  gained  8  per 
cent,  in  the  solids  and  8  per  cent,  in  the  fat  in  each  hundred  xx)unds  of  milk. 
'-  On  pasture  feed  for  six  months  ending  October  16,  1889,  two  cows 
averaging  210  days  from  calving  and  111  days  in  calf,  shrank  87  per  cent. 
in  milk  and  gained  1  per  cent,  each  in  solids  and  fat;  two  farrow  cows 
during  the  same  time  shrank  16  per  cent,  in  milk  and  gained  6  per  cent,  in 
solids  and  8  per  cent,  in  fat.    Two  farrow  cows,  one  Ayrshire  and  one 
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Durham,  in  one  year  ending  October  16,  1889,  six  months  in  the  bam  and 
six  months  in  pasture,  being  full  fed  with  good  feed  the  whole  time,  averag- 
ing 458  days  from  calving  at  the  end  of  the  year,  gave  both  together  861 
pounds  of  milk  during  the  first  two  weeks,  and  500  pounds  during  the  last 
two  weeks,  a  shrinkage  of  42  per  cent,  in  milk  yield ;  while  the  milk 
gained  in  each  hundred  pounds,  8  per  cent,  in  total  solids  and  18  per  cent. 
in  fat. 

Incidentally  it  might  be  added,  that  these  were  pretty  good  cows,  one 
producing  in  the  year  7,881  pounds  of  milk,  averaging  21  pounds  to  the 
pound  of  butter,  or  375  pounds  during  the  year  ;  the  other  7,662  pounds  of 
milk  requiring  23  pounds  for  the  pound  of  butter,  or  333  pounds  of  butter. 

From  these  tests  it  will  be  seen  that  although  the  per  cent,  of  solids 
and  fat  in  milk  increases  as  the  milk  flow  decreases,  yet  the  increase  is 
much  more  than  overbalanced  by  the  decrease  ;  that  cows  in  calf  cliange 
the  quantity  and  quality  of  their  milk  more  rapidly  than  farrow  cows  ;  and 
that  cows  on  pasture  shrink  in  quantity  and  increase  in  quality  to  a  less 
degree  than  cows  in  the  bam.  The  increase  in  fat  is  usually  at  least  twice 
as  much  proportionally  as  the  increase  in  solids. 

BEFORE  AND  AFTER  PASTURE. 

In  the  course  of  the  article  on  feeding  trials  it  will  be  noted  that  dis- 
cussion was  held  upon  but  seven  of  the  eight  feeding  periods.  The  con- 
sidei*ation  of  the  radical  change  from  bom  to  pasture  was  reserved,  tliat 
the  added  testimony  of  five  other  cows  might  be  used.  A  table  is  printed 
herewith  showing  gain  or  loss  in  pounds  of  milk  solids,  fat,  casein,  sugar 
and  ash,  and  in  the  per  cent,  of  ingredients  when  upon  pasture  as  compared 
with  bam  feeding. 

The  record  is  for  eight  days  each  time,  April  16-24,  and  May  14-22,  the 
intervening  tliree  weeks  being  consumed  in  accustoming  the  cows  to  the 
change.  Lengthened  period  of  lactation  worked  against  the  pasture  period 
record. 

The  feed  of  the  cows  during  the  barn  period  was,  Filia  and  Lottie 
grain  ration,  hay,  Hungarian  ensilage.  Betsy  and  Mollie  grain  ration  Hun- 
garian ensilage  and  a  little  pea  and  oat  ensilage.  Prinsteps  2d,  grain  ration 
apple  pomace,  corn  and  pea  and  oat  ensilage.  Hilda,  Juno,  Topsy, 
Minerva  and  Dorothy,  hay  and  a  little  pea  and  oat  ensilage.  The  last  five 
cows  were  getting  essentially  a  dry  ration,  the  others  a  moist  one. 

It  is  sometimes  asserted  without  qualification  that  cows  on  pasture  give 
increased  yield  of  better  quality.  While  the  quality  undoubtedly  may 
improve  In  a  few  cases,  it  is  liable  to  be  due  to  the  fact  that  pasture  is  a 
narrower,  richer  ration,  than  that  which  is  generally  fed  in  the  barn.  Wliile 
it  was  of  course  ira|)os(>ible  to  determine  closely  the  nutritive  ratio  of  the 
material  eaten  wlien  on  pasture,  yet  there  is  reason  to  believe  that  the  cows 
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in  this  experiment  had  rations  nearly  identical  as  to  nutritive  ratio  during 
both  periods,  and  if  any  change  in  quality  of  product  is  noticed  it  is  fair  to 
presume  that  it  is  due  to  the  effect  of  pasture  as  such  and  not  to  the  fact 
that  the  feed  is  any  richer.  Quality,  however,  is  not  as  markedly  affected 
by  prolonged  lactation  as  is  quantity.  On  referring  to  the  tabulation  we 
find  some  cows  improving,  some  deteriorating  in  the  quality  of  their  milk, 
some  in  certain  ingredients,  some  in  others,  the  average  indicating  gain 
in  solids,  casein  and  sugar,  and  loss  in  fat.  It  would  appear  then  that 
changes  in  quality  of  milk  one  way  or  another  as  a  result  of  being  put  upon 
pasture,  apart  from  any  increased  richness  thereof,  depend  much  upon  the 
individuality  of  the  cow,  inasmuch  as  some  increased  and  some  decreased 
in  quality. 

Increased  quantity  of  milk  yield  and  of  milk  ingredients  followed 
the  pasture  feed  almost  without  exception.  But  two  of  the  ten  cows  can  be 
considered  as  giving  less  of  any  ingredient  and  these  two  but  little  less. 
The  average  increase  of  yield  of  milk  and  milk  ingredients  four  weeks  later 
in  lactation  was  19  per  cent.  The  general  result  confirms  the  accepted 
opinion  of  increase  in  gross  products  as  result  of  pasture  feed,  even  over 
bam  feed  of  equal  richness. 

If  the  cows  are  grouped  according  to  their  time  of  calving,  the  results 
are  as  follows : 

All  four  farrow  cows,  increase  in  milk,  three  out  of  four  gain  in 
per  cent,  of  solids,  three  out  of  four  lose  in  per  cent,  of  fat,  all  gain  in 
pounds  of  solids  and  fat.  Three  cows  fresh  in  milk  show  two  out  of  three 
gain  in  milk,  gain  in  per  cent,  of  solids,  loss  in  per  cent,  of  fat,  and  loss  in 
pounds  of  fat,  all  showing  gain  in  pounds  of  solids.  Two  cows  quite  far 
along  with  calf  show  gain  in  milk,  per  cent,  of  solids,  per  cent,  of  fat, 
pounds  of  solids  and  pounds  of  fat. 

The  average  result  of  changing  from  bam  feed  to  pasture  for  the  ten 
cows  is  a  decided  gain  in  milk,  gain  in  per  cent,  of  total  solids,  decrease  in 
per  cent,   of  fat,  gain  in  pounds  of  solids  and  of  fat. 
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CONCLUSIONS. 

So  far  as  these  feeding  trials  can  determine,  the  indications  are: 
I.    Com  fodder  and  com  ensilage  from  the  same  source  had  almost 
equal  feeding  value  in  products  per  pound  of  dry  matter  eaten;  from  dif- 
ferent sources  average  ensilage  proved  better  than  average  fodder;  both 
com  ensilage  and  com  fodder  proved  superior  to  whole  stover. 

n.  The  lower  half  of  stover  (butts)  proved  to  have  equal  feeding 
value  with  the  upper  half  (tops)  pound  for  pound  of  dry  matter  in  each. 

III.  Hay  and  corn  stover  had  much  the  same  effect  on  milk  produc- 
tion. 

IV.  Com  ensilage  from  frost-bitten  com  poorly  made  proved  inferior 
to  that  well  made  from  unfrosted  corn. 

V.  Apple  pomace,  ensilaged,  and  used  supplementary  to  and  in  part 
as  a  substitute  for  com  ensilage,  is  relished  by  cows,  and  appeared  by  four 
tests  to  be  about  equivalent  in  feeding  value  to  com  ensilage. 

yi.  Pea  and  oat  hay  was  not  relished,  but  such  as  was  eaten  proved 
decidedly  better,  pound  for  pound,  than  any  other  fodder  used. 

yil.    Good  com  ensilage  caused  gain  in  all  respects  over  good  hay. 

VIII.  Hungarian  ensilage  was  fed  at  great  loss  as  compared  with  com 
ensilage.  It  gave  with  one  cow  the  same — one  a  little  better — with  two 
others  poorer  results  than  did  good  hay,  being  on  the  whole  of  nearly  equal 
value  with  it. 

IX.  The  error  inherent  in  feeding  trials  such  as  here  reported,  may  be 
considered  to  be  on  the  whole  approximately  of  four  per  cent,  of  the  larger 
yield. 

X.  Water  below  40"*  F.  was  drunk  as  freely  as  when  warmer  and  less 
was  drunk  when  the  bam  temperature  was  about  normal  (50°  F.)  than 
when  warmer  or  colder. 

XI.  No  relation  was  traced  between  nutritive  ratio  of  fodders  and 
products  formed  or  between  the  albuminoids  of  the  food  and  the  casein  of 
the  milk. 

XII.  When  changes  in  total  solids  take  place,  the  fat  is  the  most  likely 
to  vary,  caseine  next  and  sugar  and  ash  least. 

XIII.  Generally  speaking,  as  milk  flow  shrinks,  the  percentage  of  sol- 
ids increase,  but  the  gross  amount  of  solids  decrease.  Cows  in  calf  change 
quality  and  quantity  of  milk  more  rapidly  than  farrow  cows  and  cows  in 
pasture  less  rapidly  than  when  bam  fed. 

XIV.  One  season's  experience  indicates  the  following  as  true  for  the 
Station  herd:  In  changing  from  bam  to  pasture  feed  of  equal  feeding 
value,  the  quality  of  milk  changes  differently  in  different  animals,  there 
being  usually  a  gain  in  per  cent,  of  solids,  casein  and  sugar  and  a  loss  in 
per  cent,  of  fat;  the  gross  amounts  of  the  ingredients  almost  invariably 
increase.  Animal  individuality  plays  so  large  a  part  in  the  marked  change 
from  bam  to  pasture  feeding  that  the  statement  of  the  nature  of  the 
change  in  quality  should  not  be  understood  to  be  of  general  application. 
Further  work  in  this  line  is  being  canied  out  by  this  Station. 
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FODDER  CROPS. 


BY  W.  W.  COOKE. 


PRICKLY  COMFREY. 


During  the  summer  of  1889,  the  second  year's  growth  of  the  prickly 
comfrey  was  cut  at  the  Station  farm.  As  the  cuttings  were  made  from 
day  to  day  and  allow  to  wilt  somewhat  before  bringing  to  the  bam,  it  is  not 
possible  to  give  the  total  weight  produced  per  acre,  but  enough  samples 
were  taken  to  allow  of  a  fairly  accurate  estimate.  The  first  growth,  the 
heaviest  of  the  season,  was  ready  for  cutting  May  16,  the  second  cutting 
June  11,  third  July  26,  and  for  the  rest  of  the  season  some  roots  made 
growth  enough  to  furnish  two  cuttings  and  some  were  cut  but  once,  so  that 
all  the  roots  furnished  four  cuttings  during  the  summer,  and  some  were  cut 
five  times.  The  first  cutting  May  16,  produced  15.9  tons  per  acre  of  green 
feed  containing  92.24  per  cent  of  water  or  2468  pounds  of  dry  matter  per 
acre.  The  other  three  cuttings  averaged  a  little  over  7  tons  per  cutting, 
containing  from  87  to  89  per  cent  of  moisture,  making  a  total  of  about  7500 
pounds  of  dry  matter  per  acre,  equal  in  feeding  value  to  4^  tons  of  hay. 
Our  stock  continue  to  eat  it  readily.  They  are  not  greedy  for  it  as  they  are 
for  com  fodder,  but  each  one  would  eat  quite  a  feed  of  it  even  when  they 
were  on  good  pasturage.  A  few  experiments  were  made  of  saving  and  plant- 
ing the  ripe  seed  and  several  hundred  plants  are  now  in  stock.  It  is  too 
early  yet  to  tell  whether  they  have  made  a  large  enough  growth  and  have 
wintered  well  enough  to  make  this  a  profitable  method  of  procuring  the 
plants.  The  common  way  is  to  divide  the  old  roots,  leaving  one-half  in  the 
ground  for  continued  growth  and  cutting  the  other  half  into  four  to  six 
pieces,  each  one  of  which  will  sprout  and  produce  a  new  plant.  A  patch 
set  out  in  this  way  early  in  the  spring  was  ready  for  the  first  cutting 
May  25. 

WINTER  RYE. 

A  field  of  heavy  clay  newly  underdrained  was  sown  id  September,  1888, 
to  rye.  During  the  sunmier  of  1889,  cuttings  were  made  of  one  square 
yard  each,  from  the  heaviest  spots  that  could  be  found,  and  the  figures  rep- 
resent therefore  about  the  maximum  growth  of  rye  that  it  is  possible  to 
obtain. 
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YIELD  OP  WINTER  RYE. 

9*^ 

9* 

X 

Ei3 

•M    C 

2 

Su 

Date. 

• 

t 

'eight  of  c 
3n  one  squ 
yard. 

Br  cent,   c 
dry  matte 

'eight  of  c 
per  acre. 

'eight  of  ( 
matter  pe 
acre. 

W 

? 

P^ 

? 

? 

May  16 

80  inches. 

7.18  lbs. 

12.65 

34751  lbs. 

4396  IbB. 

June  10 

68 
ripe. 

6.25    " 
4.22    " 

83.33 
54.81 

30250    " 
.20425    " 

10083    ** 

July  12 

11195    •* 

It  will  be  noticed  that  the  largest  gain  in  dry  matter  was  made  during 
the  four  weeks  from  May  16  to  June  10,  and  that  during  the  process  of 
ripening  from  then  until  the  whole  field  was  harvested  July  12,  but  little 
dry  matter  was  added.  On  May  16  the  heads  were  just  beginning  to  show 
and  the  crop  was  in  fine  condition  for  cutting  to  feed  green  to  cows.  Its 
feeding  value  at  this  stage  is  quite  high,  an  analysis  of  the  sample,  Station 
No.  1146,  page  86,  showing  17.39  per  cent  of  albuminoids  in  the  dry  matter 
while  clover  has  14  per  cent  and  timothy  but  7  per  cent.  This  would 
make  its  feeding  value  per  acre  equal  to  about  three  tons  of  hay.  At  this 
stage  of  growtii  our  cows  ate  it  with  evident  relish,  but  by  May  27,  when  it 
was  beginning  to  blossom,  the  stalks  had  become  so  tough  that  they  would 
scarcely  touch  it.  A  part  of  the  field  cut  May  27,  came  up  again  and  made 
quite  a  respectable  second  growth.  That  which  was  put  into  the  silo  at 
this  date  and  taken  out  in  August  was  utterly  refused  by  the  cows. 


JAPANESE  BUCKWHEAT. 

This  variety  has  grown  very  rapidly  in  public  favor.  Several  trials 
with  it  were  made  at  the  Station  during  the  summer  of  1889.  The  first 
planting  was  made  May  8,  in  drills,  18  inches  apart  and  the  crop  from  this 
was  beginning  to  blossom  June  16,  and  remained  in  flower  until  after  the 
middle  of  August,  affording  for  more  than  two  months  a  feeding  place  for 
bees.  The  last  planting  was  made  June  18,  in  six  inch  drills  a  scant  bushel 
of  seed  to  the  acre.  Although  on  clay  soil  and  sadly  checked  by  the  con- 
tinuous wet  weather,  yet  it  ripened  the  grain  and  in  the  spots  that  had  not 
been  killed  by  the  wet,  produced  at  the  rate  of  considerably  over  40  bushels 
per  acre. 

In  order  to  get  some  knowledge  of  the  growth  of  this  variety  of  buck- 
wheat and  its  composition  at  the  various  stages  of  growth,  a  small  field  was 
ivided  lengthwise  into  five  portions  and  the  portions  cut,  weighed  and 
alyzed  at  different  times. 


FODDEB  CROPS. 


89 


Date  of  Cuttmg. 


July  18. 
*•     27. 
August   3. 
16. 
"       31. 


Dry  Matter  per  Acre. 


1361 
3332 
3717 
3954 
3985 


There  were  a  good  many  bloeaoms  on  the  plants  July  18,  when  the  first 
sample  was  cut,  and  at  the  last  cutting  August  31,  the  grain  was  fully  ripe 
and  beginning  to  shell.  This  last  plot  produced  at  the  rate  of  41  bushels  of 
cleaned  grain  per  acre. 

It  will  be  noticed  that  nearly  all  of  the  growth  took  place  before  July 
27,  since  but  little  addition  of  dry  matter  was  made  after  that  date.  The 
last  month  was  spent  in  changing  into  ripened  grain,  the  material  already 
gathering  in  the  leaves  and  stalk. 

The  f olio  win  j;  table  gives  the  analysis  of  the  dry  matter  of  the  buck- 
wheat at  the  several  cuttings. 


ANALYSES  OF  DIFFERENT  CUTTINQS  OF  JAPANESE  BUCKWHEAT. 
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Date. 

1 

1 

Nitroge 
extra 

1 

Phospb 
Acid. 

• 
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July  18. 

8.56 

8.05 

37.02 

44.65 

1.72 

0.64 

2.47 

"      27. 

6.70 

6.75 

34.60 

50.04 

1.91 

0.60 

2.10 

August   3. 

7.50 

8.40 

28.15 

53.41 

2.54 

0.64 

2.01 

"      16. 

7.67 

7.60 

29.59 

52.90 

2.24 

0.66 

1.93 

"      31. 

7.39 

8.56 

26.50 

54.90. 

2.65 

0.62 

1.62 

VARIETIES  OF  ENSILAGE  CORN. 

During  the  season  of  1889,  several  varieties  of  ensilage  corn  were  raised 
for  comparison.  The  soil  was  a  heavy  clay,  and  the  excessively  wet 
weather  was  unfavorable  for  a  large  growth.  Yet  there  is  no  reason  for 
thinking  that  all  varieties  were  not  influenced  alike  and  hence  the  compar- 
ison should  indicate  somewhat  of  the  relative  merits  and  time  of  ripening 
of  the  various  kinds.    They  were  all  planted  May  30  in  hills  three  feet  apart 
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each  way  with  200  lbs.  fertilizer  in  the  hill,  each  plot  being  one-twentieth 
of  an  acre.    On  October  1st  the  stage  of  growth  was  as  follows: 

1.  Woodworth  Yellow  Dent,  good  stand,  most  adv^anced  ears  ready  to  cat 

up,  average  height  7i  ft.,  ears  large. 

2.  Wisconsin  Yellow  Dent.    Ears  small,  stalks  very  small  7  ft.  high,  same 

stage  of  growth  as  No.  1. 

3.  Brazilian  Flour  Gam,    Stand  good,  tallest  stalks  9  ft.  high,  average  7 

ft.,  very  late,  just  setting  kernels. 

4.  Sheep  Tooth.  Poor  stand,  large  stalks,  medium  ear  in  roasting  sta^, 

•8  ft.  high. 

5.  Pride  of  the  North.  Stalks  small,  5|  ft.  high,  ears  numerous  and  small, 

the  most  advanced  ready  to  cut  iip;  on  the  whole  greener  than  No.  1. 

6.  Hickox  Improved.      Poor  stand,  6  ft.  high,  large  ear,  medium  stalk, 

boiling  stage. 

7.  Hickory  King.    Rather  large  stalk,  9  ft.  high,  ears  numerous,  not 

ready  for  roasting,  very  leafy. 

8.  Big  Buckeye.    Stand  better,  otherwise  same  as  No.  7. 

9.  Red  Cob.    About  the  same  as  No.  8,  but  greener. 

10.  Sanford.    Stalk  small,  leafy,  6  ft.  high,  ready  to  cut  up. 

11.  Chester  Co.  Mammoth.    Good  growth,  stalk  9  to  11  ft.  high,  big  ear, 

medium  stalk,  rather  leafy,  well  eared  and  at  boiling  stage. 

12.  Boston  Market.  About  the  same  as  No  11,  larger  stalk,  a  little  greener. 

18.  .  Perfect  Mammoth.    About  the  same  height  as  No.  12,  very  leafy,  well 
eared,  ears  small  and  immature. 

14.  Va.  Hortotooth.    About  the  same  as  No.  4. 

15.  Leaming.     Somewhat  smaller  than  No.  14,  leafy,  7i  ft.  high,  well 

eared,  almost  glazing. 

16.  Parriflh  White  Dent.    Poor  stand,  7  ft.  high,  leafy,  big  ears,  in  boil- 

ing stage. 


YIELD  PER  ACRE. 


Weight  of  green  crop  per 

acre,  when  harvested 

October  3. 


Ihs 

1.  Woodworth  Yellow  Dent 18,245 

2.  Wisconsin  Yellow  Dent 21,013 

3.  Brazilian  Flour  Com 21,628 

4.  Sheep  Tooth 22,447 

5.  Pride  of  the  North 21,115 

6-  Hickox  Imported 20,869 

7.  Hickory  Kmg 13,837 

8.  Big  Buckeye 22,550 

9.  RedCob 21,820 

10.  Sanford 15,273 

11.  Chester  County  Mammoth 13,069 

12.  Boston  Market 12,146 

13.  Perfect  Mammoth 22,242 

14.  Vu'ginia  Horsetooth 19,475 

15.  Leaming 16,502 

16.  Parrish  White  Dent 16,554 
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Of  these  sixteen  varieties,  the  Wisconsin  Yellow  Dent  and  the  Pride  of 
the  North  have  done  the  best. 

GROWTH  OF  CORN. 

A  test  was  made  to  determine  the  proper  time  to  cut  com.  A  piece 
planted  May  25th,  with  King  Philip  com  and  one  planted  May  29th,  wi  th 
B.  &  W.  Ensilage  com  were  used.  The  King  Phillip  corn  was  planted  m 
rows  three  feet  apart,  and  two  feet  apart  in  the  row;  the  B  &  W  was  plant- 
ed three  feet  apart  each  way.  Every  fourth  hill  of  each  kind  was  cut 
August  7th,  August  16th,  September  13th  and  September  25th.  On  August 
7th  the  Eang  Philip  was  tasseled,  well  silked  and  the  cob  half  an  inch  in 
diameter;  the  B.  Sc  W.  corn  was  not  quiet  tasseled.  By  September  18th  the 
King  Philip  was  fully  glazed,  while  the  B.  &  W.  lacked  considerable  of  this 
stage  when  the  last  of  it  was  cut  September  25th.  Reference  to  the  figures 
of  the  accompanging  table  will  show  that  the  King  Philip  gained  but  little 
in  total  dry  matter  after  it  glazed.  It  was  ready  for  harvesting  September 
13th,  while  the  B.  &  W.  had  not  reached  its  full  growth  September  25th. 
It  is  worthy  of  note  that  on  September  18th  the  total  dry  matter  per  acre  in 
the  King  Philip  was  nearly  as  great  as  in  the  B.  &  *  W.  though  the  former 
was  nine  feet  high  and  the  latter  thirteen,  while  it  is  probable  that  each 
pound  of  dry  matter  in  the  King  Philip  was  worth  enough  more  than  an 
equal  weight  of  the  B.  Sc  W.  to  make  up  for  most  of  the  difference  in  weight. 
This  would  seem  to  indicate  that  com  that  will  ripen,  should  be  cut  as 
soon  as  it  glazes,  while  the  larger  ensilage  corns,  should,  in  this  latitude,  be 
allowed  to  stand  as  long  as  possible. 

King  Philip  Corn. 


Date  of  cutting. 

Green  weight  per 
acre. 

Per  cent,  of  dry 
matter. 

Dry  matter  per 
acre. 

August  7 

22,178 
24,568 
26,088 
22,748 

*14.78 
18.60 
2^.56 

28.50 

8,267 

August  16 

8,840 

September  13 

September  25 

6,857 
6,488 

B.  &  W.  Corn. 


August  7 

August  16 

September  18. 
September  25. 


85,695 
34,283 
86,800 
52,988 


4,155 

4,375 

7,805 

11,371 


*Thl8  per  cent,  of  dry  matter  is  higher  than  the  per  cent,  nine  days  later,  due  to 
the  fact  that  the  samples  stood  a  little  while  und  dried  out  some  before  they  were 
weighed. 


August  7 

AuKtiat  16 

September  13.. 
September  36.. 
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Akaltbib  or  Dry  Hatter. 


Kmo  PHIUP  CORK. 


August? 

August  16 

September  13.. 
September  25  „ 
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1.38 
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28.40 
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a,54 

0.H9 

0.35 

5.42 

6.16 

27.81 

57.46 

3.15 

0.98 

0.36 

EFFECT  OF  FROST  ON  CORN  FODDER. 
A  field  of  com,  somewhat  frosted,  was  selected  for  the  trial.  Bverj 
third  hill  wae  cut  October  34,  weighed,  sampled  and  analyzed.  The  rest 
of  the  field  was  cut  November  13,  weighed,  sampled  aod  analyzed  in  the 
some  manner.  Between  thene  tw^o  dates  there  had  been  several  severe 
frosts,  and  the  com  November  18  showed  plainly  their  effect,— the  leaves 
appeared  perfectly  dry  and  the  stalks  were  so  killed  as  scarcely  to  be  able 
to  sustain  their  own  weight.  large  samples  from  each  cutting  were 
analyzed  separately.  This  gives  data  for  calculating  the  loss  sustained  trom 
the  effects  of  the  frost: 
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SHBINKi.aE  OF  CORN  FODDER  IN  DRTINQ. 


ANALYSIS  OF  THE  DRY  HATTER. 
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5.07 
4.81 

6.65 
6.86 

26.83 
29.69 

58.56 
57  66 

LOaSBS  PROM  THE  EFFECTS  OF  FB08T. 


SHRINKAGE  OF  CORN  FODDER  IN  DRYING. 

A  stook  was  made  outdoors  of  a  weighed  quantitj  of  King  Philip  com, 
cut  Angust  6th,  when  well  silked,  and  at  the  same  time  a  second  stook  of 
the  same  lot  was  set  up  in  the  tool  house,  and  a  third  sample  was  taken  to 
the  laboratory  and  analyzed.  Both  etooks  were  fastened  by  stakes  in  an 
upright  position  and  after  standing  until  each  was  again  weighed,  run 
through  an  ensilage  cutter,  sampled  and  analyzed.  The  sample  stooked  in- 
doors, heated  somewhat  and  probably  lost  mbrethan  would  ordinarily  hap- 
pen. The  one  ontdoors,  kept  in  about  the  same  condition  as  a.  large  part  of 
the  fodder  of  the  State  that  is  so  stooked.  In  each  case  it  will  be  noticed 
that  the  loee  of  dry  matter  is  quite  large,  amounting  to  a  little  lees  than  a 
quarter  for  the  sample  kept  indoors  and  to  more  than  a  quarter  for  the 
outdoors  sample. 
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ANAl-TSIS  or  DRY  MATTER. 


ns8 

1218 

1219 


Wlien  flrst  stooked,  both. 
After  Btooking  in  doors. . . 
After  stooking  out  doors. 


9.87     9.07 

9.28 

12.33  I  10.07 


28.32    48.65   4.09  O.rd   4.10 

32.63    41.90    1.58  0.&5 

.33.65    42.07    1.88  0.63  5.00 
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Stooked  Indoors. 
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When  first  stocked 
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After  stiioking  outdoors. . . 

1.78 
1.26 

1.63 
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8.75 
6.23 

0.740.09  0.74 
0.52  0.07  0.52 

Loss 

.52 

.47 

1.47 

2.52 

.22 

.02    .22 

LAROE  AND  SMALL  STOOKS. 
A  test  was  made  to  determine  whether  com  fodder  keptan;  better  in 
large  st^raks  than  in  small.  The  corn  use<l  bod  been  severely  frosted  before 
it  was  cut.  The  small  stooks,  six  to  eight  in  number,  were  as  large  ns  one 
person  could  convcinentl;  bind, while  the  two  large  stooks  held  at  least  half 
a  ton  of  green  fodder  apiece.  Thej  were  made  October  24tb  and  allowed 
to  stand  until  December  10th,  when  they  were  weighed,  sampled  and  an- 
Ifzed.     Judging  by  the  eye,  the  large  stnoks  had  fared  better  than  the 
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small  ones,  and  analysis  shows  this  to  be  the  truth.  The  large  stooks  lost 
13.6«5  per  cent  of  the  total  dry  matter  and  the  small  stooks  15.15  per  cent. 
So  that  in  this  case  there  was  but  little  difference  between  the  two  methods. 


Size  of  Stooks. 


L.arge. 
Small. 
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ANALYSIS  OF  DRY  HATTER. 


When  stooked,  Oct.  24,  both 

Large  stooks,  Dec.  10 

Small  stooks,  Dec.  10 


5.02 


CO 

.1 


Xi 


6.54 
6.62 
6.21 


25.78 
29.98' 


o  J3 


58.72 
49.84 
55.52 


I 


8.94 
2.71 
8.12 


I 


0.83 
0.88 
0.20 


I 


1.27 
1.22 
1.07 


LOSSES  WHILE  STOOKED. 


Tjarge  stooks,  Oct.  24. 
Ijarge  stocks,  Dec.  10. 


Loss. 


lbs. 


22.78 
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5 
lbs. 


lbs. 


29.57  116.75 
25.76 


2.81 


Is 

lbs. 

265.72 
193.90 


71.82 


Small  stooks,  Oct    24 21.42 

Small  stook.s,  Dec.  10 18.88 


Loss. 
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22.84 
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107.86 
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5.57      0.61 


I 
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5.96 
5.49 

0.47 


5.61 
4.54 


1.07 


In  both  cases  the  lofis  falls  most  heavily  on  the  nitrogen-free  extract, 
which  is  principally  starch  and  sugar. 
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CHANGES  THAT  OCCUR  IN  THE  SILO. 


THE  CHANGES  THAT  OCCUR  IN  THE  SILO. 

A  circular  wooden  tank  three  feet  high  and  about  two  feet  in  diameter 
was  used  for  a  silo.  It  was  small  enough  so  that  it  could  be  weighed  from^ 
day  to  day  to  determine  the  loss  of  gross  weight  that  occurs  during  the  pro- 
cess of  ensilaging.  An  iron  pipe  was  placed  in  the  middle,  in  which  a  ther- 
mometer was  suspended,  giving  the  temperature  of  the  middle  of  the  ensil- 
age. This  tank  was  filled  with  King  Philip  corn,  cut  when  it  was  glazing, 
and  run  through  an  ensilage  cutter  and  cut  into  half -inch  pieces.  The  com 
was  packed  quite  tightly  into  the  tank,  which  was  water-tight,  and  when 
rounded  full,  was  covered  with  a  wooden  cover,  the  under  side  of  which 
was  lined  with  a  single  thickness  of  building  paper.  The  cover  'was 
weighted  with  stone,  at  the  rate  of  fifty  pounds  to  the  square  foot.  The 
com  soon  settled  so  that  the  cover  was  below  the  top  of  the  tank.  There 
was  not  much  heat  developed  nor  much  weight  lost,  as  will  be  seen  from 
the  following  table: 

RECORD  OF  COVERED  SILO. 


Date. 

Temperature. 

Net  Weight  of  Ensilage. 

August  29. 

78° 

347.8  lbs. 

"       30. 

80° 

846.5    " 

**       31. 

80° 

345.5    " 

September    1. 

77° 

345.8    " 

4. 

72° 

348.8    " 

10. 

71° 

341.5    " 

"          17. 

70° 

339.2    " 

21. 

60° 

338.5    " 

The  highest  temperature  reached^was  80°  the  second  day  after  the  silo 
was  filled;  the  total  loss  in  weight  was  12  pounds  6  ounces,  or  4.86  per  oent. 
of  the  original  weight.  When  opened,  September  21,  the  whole  of  the  en- 
silage was  found  to  be  in  good  condition;  even  that  sticking  to  the  cover 
and  the  sides  was  green  rather  than  brown,  and  the  whole  formed  as  nice  a 
looking  sample  of  ensilage  as  we  have  ever  produced  in  our  large  silos.  The 
ensilage  was,  however,  quite  acid,  and  though  no  determination  was  made 
of  the  acid,  it  tasted  about  the  same  as  a  sample  from  our  large  silo,  in 
which  we  found  acidity  equivalent  to  one  per  cent,  of  acetic  acid. 

According  to  analysis  the  corn  as  put  into  the  silo  contained  about  four 
times  as  much  water  as  dry  matter,  and  if  the  loss  through  the  process  of 
ensilaging  had  been  in  this  proportion,  the  total  loss  in  feeding  value  would 
corresx>ond  to  the  loss  in  weight,  or  4.86  per  cent.  But  analysis  of  the  en- 
silage shows  that  the  loss  was  not  in  this  proportion,  the  dry  matter  having 
passed  off  to  a  much  larger  degree  proportionately  than  the  water,  and, 
therefore,  the  loss  in  feeding  value  is  more  than  the  4.86  iper  cent. 
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A  comparison  of  the  analyBes  of  the  material  Ijefore  and  after  ensilag- 
ing shows,  that  3,333  ounces  of  water  were  put  into  the  silo,  and  3,236 
ounces  tsiken  out,  a  loss  of  87  ounces,  or  2.63  per  cent.,  while  751  ounces  of 
dry  matter  were  put  in  and  but  641  ounces  taken  out,  a  loss  of  110  ounces, 
or  14.67  per  cent.  It  should  be  noted,  however,  that  in  the  method  used 
for  analysis,  all  the  acid  (existing  as  acetic  or  butyric  acids)  in  the  ensilage 
would  be  driven  off  in  the  process  of  drying,  and  would  be  counted  in  the 
110  ounces  of  loss  of  dry  matter.  K  we  consider  this  acid  to  have  no  feed- 
ing value,  then  this  method  of  analysis  shows  the  real  loss  of  feeding  value, 
but  whatever  value  there  may  be  in  the  acid  is  not  shown  by  the  method  of 
analysis  employed. 

Some  tests  made  the  year  previous  in  the  large  silo,  showed  that  the 
weight  lost  was  principally  water,  the  amount  of  water  lost  being  from  six 
to  seven  times  as  much  as  the  amount  of  dry  matter,  but  in  each  of  these 
cases  the  contents  of  the  silo  had  heated  considerably,  while  in  the  case 
under  discussion  almost  no  heat  was  developed.  It  is  natural  to  suppose 
that  high  heating  would  tend  to  drive  off  a  larger  proportional  amount  of 
iwrater. 

This  small  experimental  silo  with  its  14.67  per  cent,  of  loss  of  feeding 
value  represents  probably  about  the  lowest  limit  to  which  the  loss  in  ensil- 
aging corn  can  be  brought.  The  tal)les  appended  show  which  elements  of 
the  corn  were  mot^t  influenced  by  the  process.  It  will  be  seen  that  the  loss 
falls  almost  entirely  on  the  nitrogen-free  extract,  which  consists  largely 
of  starch  and  sugar,  and  from  their  fermentation  is  derived  the  acid  noted 
in  the  ensilage.  It  is  worthy  of  passing  notice  that  if  all  the  105  ounces  of 
nitrogen-free  extract  lost  had  consisted  of  sugar,  and  had  all  been  pre- 
served as  acid,  it  would  have  given  but  a  trifle  over  the  one  per  cent,  of 
acid,  which  by  the  taste  the  ensilage  was  judged  to  contain. 


Station 
No. 


1207 
1216 


Fodder  com,  when  put  in  silo 
The  same,  when  taken  out 

Losses 

Per  cent,  of  loss 


254.7 
243.3 

13.4 

4.08 


•si 

•s 

-s  ^ 

•^b 

<D  a 

oz. 

18.43 

751 

16.53 

641 

110 

14.67 

6 
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LOSSES  IN  THE  SILO. 


ANALYSIS  OF  DRY  MATTER. 


id. 

• 
00 

s 

S 

o 

1 

^15 

1 

Station  No. 

ss 

o 

* 

i 

9 

«>i3 

s* 

1 

-s 

1 

*§ 

Is 

ts 

1 

< 

^ 

5z; 

P^ 

0.36 

PUl 

1207 

6.52 

6.25 

24.28 

59.68 

8.32 

1.68 

1216 

7.69 

6.58 

27.65 

53.89 

4.69 

0.48 

1.78 

LOSSES  IN  THE  SILO. 


o 

§ 

•iH 


1207 
1216 


As  put  in 

As  taken  out. 


OZ. 


48.97 
49.29 


Losses. 


m 

•3 

• 

O 

d 

E 

<ii 

? 

T3 

x) 

»3 

^ 

o 

oz. 

oz. 

46.94 

182.34 

42.18 

177.24 

4.76 

5.10 

I 

9 


Jz; 

oz. 


I 


oz. 


105.59 


»4 

o 

8 


oz. 


447.82  1  24.93      2.70 
342.23     30.06  I    3.76 


I 

£ 

OZ. 


12.62 
11.41 


A  second  silo  of  the  same  size  as  the  last  was  filled  at  the  same  time 
with  the  same  com,  and  treated  in  every  way  the  same,  except  that  it  was 
not  covered.  When  emptied  at  the  same  time  as  the  other,  the  ensilage 
was  found  to  be  injured  to  a  depth  of  nine  inches,  below  that  it  was  of 
just  as  good  quality  as  that  from  the  covered  silo. 


REPORT    OF   THE   HORTICULTURIST, 


BY  C.   W.   MINOTT. 


SEED  TESTS. 

A  year  ago  this  Station  made  some  tests  of  the  germination  of  seeds  in 
a  hot  bed  as  compared  with  the  per  cent  that  germinated  in  an  artificial 
testing  box.  The  agreement  was  close  enough  to  show  that  this  seed  tester 
was  reliable.  This  year  the  test  of  seeds  was  enlarged  to  include  all  the 
varieties  cultivated.  Through  the  kindness  of  James  M.  Thornburn  &  Co., 
Philadelphia,  the  Station  received  for  this  test,  free  of  cliarge,  a  complete 
set  of  all  the  seeds  that  firm  had  in  stock. 

Tlie  tester  used  was  the  same  as  that  described  on  page  124  of  the  report 
of  this  Station  for  1888.  The  boxes  were  kept  in  an  ordinary  room,  heated 
by  a  stove  so  that  the  temperature  varied  between  day  and  night.  Especial 
attention  is  called  in  these  tests,  to  the  germination  of  seeds  of  the  same 
variety  but  differing  in  age. 


SEED  TESTS. 


Artichoke. 

Green  Globe - . . 

Asparagus. 

ConovRr'B  Coloesal 

Conover's  Colossal 

Bean. 

French  Emile 

"Fulmer'a  Early 

Negro  Long  Pod  .  . .  - 

Negro  Long  Ptxl 

Mohftwk 

Holiawk - 

Dun  Colored 

Long  Six  W<'ek8 

MarblelicHd 

Bed  Kidney 

New  Data  Wax 

Crystal  Wax __,_ 

Lemon  Pod - . . 

J'lagetilet  Green...  

Flageolet  Green 

Wonder  of  France - 

Wonder  of  France- 

White  Svimitar 

White  Scimitar 

Prussian  Sugar. 

Duteh  Case  Knite .. 

Soutliein  Prolific 

Southern  Prolific 

Soutliern  Prolific 

Speckled  Lima 

Large  Red  Lima 

Pole  Black  Wax 

Pole  Black  Wax 

White  Algerian 

Transylvanian  Butter _ , 

Beet. 

New  Early  Red  Turin 

Eclipse 

Ecli|wc 

Egyptian     ._ __ .._ 

Extra  E.^rly  Dark  Egyptian  Turnip 
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NAME. 


Beet 

Cxtra  Early  Dark  Egyptian  Turnip 

Dewing's  Extra  Early  Turnip 

Half  Long  Blood 

Early  Blood 

Early  Blood 

Bastians 

Bastians 

Bastians 

Long  Smooth  Blood 

Liong  Smooth  Blood 

liong  Smooth  Blood 

Ne  Plus  Ultra 

Ne  Plus  Ultra 

Dill's  Flower  Garden - 

Long  Red  Mangle  Wurzel 

Yellow  Red  Mangle  Wurzel 

Yellow  Orvid  Mmigle  Wurzel 

Yellow  Orvid  Mangle  Wurzel 

Vilmorins  Imperial  Sugar _  . 

Lane's  Sugar 

Borage. 

Borage 

Borage 

Borage 

Borage 

Broccoli, 

Elarly  Purple  Broccoli 

Early  Purple  Cape  Broccoli - 

Brussells  Sprouts. 

Roseberry  Brussells  Spi^outs _ . 

Improved  Dwarf  Brussells  Sprouts 

Cabbcige. 

Kaxlj  Etampes 

Karly  Stamper 

Early  Jersey  Wakefield 

Early  Jersey  Wakefield 

E^ly  Jersey  Wakefield 

Early  Jersey  Wakefield 

Early  Winningstadt 

Early  Winningstadt 


m 

5 

Weight  of 

100  Seeds  in 

Grrmmes. 

1886 

1.24 

1887 

1.40 

1883 

1.78 

1882 

153 

1885 

2.05 

1883 

1.94 

1884 

1.40 

1885 

1.64 

1881 

2.55 

1882 

1.61 

1884 

1.87 

1885 

1.77 

1879 

1.77 

1885 

1.66 

1886 

1.96 

1881 

1.95 

1882 

1.67 

1885 

1.68 

1882 

1.90 

1881 

1.45 

1882 

1.36 

1884 

1.40 

1885 

1.33 

1887 

1.3a 

1886 

.34 

1886 

.44 

1886 

.31 

1887 

.24 

1881 

.34 

1885 

.36 

1886 

.44 

1884 

.43 

18  4 

.42 

1883 

.43 

1887 

.34 

1884 

.38 

II 

g 


^ 

TS 


3 
1 
3 
3 
6 
6 
4 
3 
3 
4 
3 
7 
4 
4 
3 
5 
3 
5 
6 
6 


3 
3 
3 


1 
2 


2 
1 


1 
3 
1 
1 
1 
2 
2 
3 


'S.a 

• 

^la- 

g 1 

the 
oina 
Day 

C>«MCfi 

o 

ig 

^  £ 

WO 

7 

62 

6 

73 

4 

90 

5 

93 

8 

92 

7 

67 

5 

82 

5 

69 

7 

73 

7 

79 

4 

71 

9 

89 

6 

90 

12 

87 

5 

92 

9 

97 

5 

97 

6 

99 

9 

93 

8 

9 

94 

4 

82 

3 

87 

5 

96 

3 

96 

3 

97 

3 

99 

1 

100 

3 

95 

3 

98 

2 

90 

2 

100 

2 

99 

3 

89 

2 

89 

3 

86 

CM 
O 


33  9  a 


38 
53 

9 
69 
76 
51 
67 
19 
83 
22 
10 

4 
44 

6 
46 
16 
20 
83 
41 
21 


0 
11 
24 
55 


84 
90 


92 
99 


90 
96 
85 
99 
98 
75 
86 
81 
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SEED  TESTS. 


NAME. 


Cabbage, 

Early  Winningstadt. _., 

Early  Dwarf  Swivoy 

Early  Uipa  Savoy 

Early  Ulra  Savoy 

Improved  Early  Summer. 

Improved  Early  Summer 

Fottler's  Improved  Brunswick  _  _  _ 
Fottler's  Improved  Brunswick... 
Fottler's  Improved  Brunswick . . . 

Large  Late  Drumhead 

Large  Flat  Dutxjh 

Large  Flat  Dutch 

Large  Flat  Dutch 

Large  Flat  Dutch 

Large  Flat  Dutch 

Large  Flat  Dutch 

Large  Mountain 

Late  Drumhead  Savoy 

Late  Drumhead  Savoy 

Late  Drumhead  Savoy 

Late  Drumhead  Savoy 

Large  Late  Green  Glazed 

Red 

Red 

Large  Fine  Late  Flat  Dutch 

Large  Fine  Late  Flat  Dutcli 

Large  Fine  Late  Flat  Dutch 

Early  Flat  Dutch 

Early  Flat  Dutch 

Large  Early  York 

Early  York 

Best  Early  Drumhead 

Best  Early  Drumhead 

Carrot, 

Extra  Early  Forcing 

Early  Horn 

Half  Long  Red  Pointed. 

James  Intermediate 

Half  Long  Stump  Rooted 

Half  Long  Stump  Rooted 

Half  Long  Stump  Nantes 

Half  Long  Stump  Nantes 

Half  Long  Chantenay 

New  Guerande 

New  Guerande 

New  Guerande 

New  Half  Long  Luc  (short  thick) 

Lon^  Orange 

Altrmgham 

Long  White 


1882 
1885 
1887 
1884 
1887 
1886 
1886 
1884 
1883 
1887 
1887 
18^4 
1884 
1883 
1881 
1882 
1884 
1887 
1886 
1881 
1881 
1885 
1886 
1887 
1887 
1887 
1887 
1884 
1883 
1887 
1887 
1887 
1884 


1887 
1886 
1887 
1887 
1887 
1886 
1887 
1887 
1887 
1887 
1887 
1886 
1885 
1885 
1887 
1887 


.34 
.34 
.30 
.28 
.31 
.33 
.30 
.40 
.29 
.27 
.34 
.38 
.40 
.35 
.32 
.36 
.34 
.34 
.32 
.34 
.30 
.33 
.34 
.33 
•46 
.25 
.28 
.36 
.40 
.33 
.40 
.36 
.32 

.10 
.12 
.09 
.10 
.12 
.08 
.10 
.11 
.13 
.10 
.14 

.11 
.10 


.14 
.13 


.a 

^.a 

S^    00 

22  b 

«s>> 

•^ 

Hi 

s 

w5 

4 

7 
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4 

4 

5 

3 

2 

2 
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2 

6 

2 

2 

2 

2 

2 

2 

5 

3 

6 

12 

12 

3 

5 

3 

4 

3 

4 

4 

5 

4 

7 

4 

5 

1 

2 

2 

2 

2 

2 

1 

2 

1 

2 

1 

2 

2 

14 

1 

1 

2 

2 

1 

2 

1 

2 

3 

4 

8 

5 

2 

3 

3 

5 

3 

5 

3 

5 

4 

5 

8 

5 

4 

6 

8 

5 

3 

4 

8 

5 

4 

6 

5 

7 

4 

6 

4 

6 

100 
98 
94 
86 
91 
90 
95 
96 
75 
86 
57 
95 
97 
86 
48 
85 
96 
93 
95 
78 
66 
90 

100 
84 
90 
84 
90 
97 
95 
96 
84 
99 

100 


83 
95 
87 
95 
97 
75 
96 
95 
93 
95 
96 
97 
95 
78 
88 
77 


86 
74 
76 
82 
91 
89 
93 
92 
48 
86 
56 
93 
97 
75 
6 
2 
85 
93 
94 
61 
47 
82 
100 
62 
89 
84 
90 
97 
4 

ai 

70 
98 
99 


81 
47 
32 
52 
66 
47 
54 
62 
62 
61 
71 
61 
26 
36 
61 
46 
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NAME. 


Catdifloiver, 

Extra  Early  Dwarf  Erfurt 

Extra  Early  Dwarf  Erfurt 

Early  Dwarf  Erfurt 

Early  Dwarf  Erfurt 

Early  Dwarf  Erfurt 

Snowball 

out  Edge  Snowball 

Early  Paris 

Early  Paris 

Early  Paris 

Lenormand's  Short  Stem 

Imperial 

Imperial 

Large  Algiers 

Large  Algiers 

Large  Algiers 

Large  Early  London 

Thorburn*8  Nonpariel 

ITiorbum's  Nonpariel - 

Half  Early  Dwarf  French 

Stadtholder 

Early  Walchereo 

Early  Walcheren 

NePlus  Ultra 

Celery. 

Improved  White  Plume 

Improved  White  Plume 

Improved  White  Plume 

Perfection  Heart  well 

Perfection  Heartwell 

Golden  Heart  Half  Dwarf 

Boston  Dwarf  White 

Early  Arlington 

Crawford's  Half  Dwarf  White 
Crawford's  Half  Dwarf  White 

Covent  (Jarden  Red 

Covent  Garden  Red_ , 

Sandringham  Dwarf  White. . . 

Giant  Wbite  Solid 

Giant  White  Solid 

Wright's  Giant 

Wright's  Giant 

Wright's  Giant 

Wright's  Giant 


1887 
1887 
1887 
1887 
1884 
1887 
1887 
1887 
1887 
1886 
1881 
1880 
1880 
1887 
1887 
1886 
1881 
1887 
1880 
1887 
1888 
1883 
1881 
1887 


1886 
1886 
1885 
1886 
188? 
1884 
1885 
1886 
1885 
1883 
1887 
1886 
1884 
1883 
1883 
1883 
1883 
1883 
1883 


^1 


CD 
9 


u 


.86 
.32 
.32 
.34 
.37 
.38 
.46 
.83 
.39 
.36 
.22 
.27 
.30 
.41 
.23 
.21 
.32 
.42 
.31 
.28 
.83 
.83 
.28 
.80 


.05 
.04 
.05 
.04 
.04 
.04 
.04 
.04 
.05 
.04 
.04 
.04 
.05 
.04 
.05 
.05 
.04 
.03 
.03 


1 
1 
1 
2 
3 
2 
3 
2 
2 
2 
4 
4 
7 
2 
3 
3 
8 
2 

8 
5 
4 
4 
3 


9 

8 
9 
7 
7 
9 
8 
7 
7 

10 

9 

12 

9 

9 

9 

12 

15 

18 

12 


3 
3 
3 
3 
5 
3 
3 
2 
3 
3 
7 
7 
7 
3 
4 
5 
10 
3 

5 
8 
6 
6 
5 


11 

9 

11 

8 

9 

11 

11 

8 

11 

13 

12 

13 

11 

11 

11 

14 

15 

18 

14 


85 
87 
89 
84 
93 
91 
95 
94 
98 
91 
35 
35 

2 
56 
78 
56 
50 
92 

2 
84 
68 
55 
51 
71 


75 
60 
82 
79 
79 
66 
61 
76 
85 
56 
58 
28 
77 
37 
68 
56 
40 
12 
82 


83 
84 
86 
80 
76 
86 
94 
93 
95 
90 
27 
33 

1 
54 
78 
54 

4 
88 

0 
79 
42 
46 
40 
67 


67 
40 
55 
72 
66 
42 
52 
71 
65 
27 
33 
13 
59 
24 
42 
83 
1 
2 
9 
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NAME. 


Cderuic, 

Celeriac  or  Turnip  Rooted  Celery 
Celeriac  or  Turnip  Rooted  Celery 
Celeriac  or  Turnip  Rooted  Celery 
Celeriac  or  Turnip  Rooted  Celery 

Tliorbum's  Giant 

Thorburn's  Giant 

Apple 

Chervil. 

Chervil 

Chervil 

Chervil 

Chicory. 

Large  Rooted  Brussels 

Large  Rooted  Brussels 

True  Georgia  Collards 

Fetticua 

Cress. 

Curled  Cress  or  Pepper  Grass 

Broad  Leaved  Cress. .  _ 

Broad  Winter  Cress 

Broad  Winter  Cress 

Fine  Water  Cress 

Cucumber. 

Long  Green  Turkey 

Talby's  Hybrid 

Early  White  Japan _ 

Early  White  Japan 

Dandelion. 

Dandelion 

Dandelion 

Egg  Plant. 

Long  Purple 

Long  Purple 

Round  Purple 

Black  Pekm_ 

Round  White 

Striped 


1885 
1883 
1880 
1881 
1887 
1886 
1886 


1887 
1884 
1881 


1885 
1883 

18a5 
1886 


1887 
1887 
1887 
1885 
1887 


1884 
1885 
1882 
1879 


1885 
1883 


18a5 

1882 
1884 

? 
1886 
1887 


.04 
.03 
.04 
.04 
.05 
.06 
.04 


.21 
.19 
.19 


.15 
.15 

.34 
.07 


.19 
.24 
.10 
.10 
.02 


2.61 
2.68 
2.18 
2.64 


.05 
.06 


.42 
.39 
.34 
.87 
.30 
.37 


9 
14 
10 

8 

8 

10 

8 


5 


3 
3 

3 

4 


1 
1 
3 
3 
4 


3 
3 
6 
4 


9 
15 

12 

ii 


•S-S 

alf  the  Sec 

erininated 

Days. 

WO 

12 

81 

15 

45 

10 

61 

12 

8 

12 

66 

13 

77 

12 

38 

6 

100 

_. 

100 

-- 

100 

4 

90 

4 

75 

4 

96 

5 

88 

2 

100 

2 

94 

4 

98 

6 

88 

4 

86 

4 

76 

3 

86 

8 

39 

4 

14 

8 

78 

-- 

68 

10 

95 

15 

80 

12 

65 

^  ^ 

82 

12 

79 

.  • 

57 

57 
11 
1 
0 
48 
57 
28 


72 
0 
0 


78 
38 

95 

85 


100 
94 
97 
13 
60 


62 

38 
4 


16 
0 


15 
1 
1 
0 
3 
0 


Endive. 

Green  Curled 

White  Curled. ._ 

White  Curled 

HoEu  Curled..  _ 

Broad  Leaved 

Broad  Leaved 

KaU. 

TaU  Green  Curled  Scotch. 
BrowoGemuui  Curled... 

Siberian 

Sea _ 

KohlTfOH. 

White  Vienna 

Estra  Select 

.Gitra  Select 

Early  Purple  Valencia 

Purple  Vienna 

lArge  White 

Leek. 

Large  Flag 

l^rge  Flag 

New   Ijirge ... 

New   I^rge,. 

New  large 

Uusselburg 

Lettuce. 

Wbite  Forcing  Head 

Wliite  Forcing  Head...... 

Victoria  Cabl«ge 

Satiflf action 

Early  Tennis  Ball. 

Early  TenniB  Ball 

Early  Tennia  BaU 

Black  Seeded  Tennis  Ball. 
Oolden  Stone  Head 

Prize  Head 

Ice  IDrumbnul 

Green  Fringed. 
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NAME. 


1883 
1886 
1881 
18a5 
1886 
1885 
1883 
1886 
1881 


1882 
1881 
1884 
1884 
1883 
1885 
1885 
1884 


Lettiice. 

Green  Fringed 

White  Ck)s 

Green  Cos 

Red  Bossin 

American  Oak  Leaved _ 

New  Perpetual 

Boston  (Juried 

Tomhannock 

New  Orieans  Green  Cabl>age 

Mu8k  Melon, 

New  Surprise 

New  Surprise 

Golden  Netted  Gem 

Hybrid  Bay  View 

Hybrid  Bay  View _ 

Improved  Orange  Christiana 

Caufomia  Necter 

Landreth's  Extra  Early 

Water  Melon, 

TlieBoBs 

Vick's  Early 

Icing 

New  Round  Excelsior 

Mammoth  Iron  Clad 

Cuban  Queen 

Cuban  Queen 

Ice  Cream 

Apple  Pie 

Apple  Pie 1884 

Mustard, 

Chinese  Broad  Leaved 

Tuberous  Rooted 

Okra, 

Southern  Grown 

Southern  Grown 


2.60 
2.61 
2.77 
2.71 
3.05 
3.01 
8.18 
2.62 


.12 
.12 
.12  i 
.13  1 
.11  ' 
.14! 
.09 
.15 
.14 


1884 

10.83 

1886 

10.16 

1883 

7.07 

1883 

8.85 

1885 

12.56 

1885 

8.45 

1888 

9.93 

1886 

40.15 

1885 

12.14 

1884 

11.88 

1886 

.19 

1886 

.27 

1885 

6.12 

1884 

6.24 

4 
2 
11 
2 
2 
2 
3 
2 
3 


10 
10 
8 
6 
7 
6 
4 
5 


5 
4 
6 
6 
6 
5 
6 
6 
8 

7. 


4 
2 


5 

11 


7 
2 
11 
2 
2 
2 
7 
2 
3 


11 
11 
14 
13 
14 
11 
6 
9 


7 
6 
8 
8 
7 
8 
8 
6 
9 
8 


6 
2 


43 

43 

100 

100 

1 

1 

95 

95 

100 

100 

98 

98 

68 

68 

99 

99 

2 

2 

77 
64 
91 
97 
88 
87 
65 
96 


7 
11 


72 
86 
55 
52 
52 
90 
60 
66 
88 
86 


99 
99 


84 
67 


10 
5 
19 
23 
15 
22 
26 
41 


52 
52 
45 
28 
32 
60 
82 
8 
6 
20 


55 
95 


12 
1 
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NAME. 

• 

1 

< 

Weight  of 

100  Seeds  in 

Grammes. 

First  Seed 

Germinated  in 

Days. 

Half  the  Seed 

Germinated  in 

Days. 

Per  cent, 
of 
Pure  Seed. 

Per  cent,  of 

Seed 
Germinated. 

Onion. 
Red  Pearl 

1886 
1887 
1886 
1885 
1887 
1886 
1887 
1887 
1887 
1887 
1885 
1884 
1884 
1886 
1887 
1887 
1886 
1886 
1883 
1887 
1884 
1886 
1887 
1886 
1886 
1887 
1887 
1887 
1887 
1887 
1887 
1883 

1887 
1887 
1886 
1887 
1887 

1887 
18a5 
1885 

.37 
.39 
.38 
.34 
.33 
.33 
.35 
.34 
.36 
.36 
.30 
.37 
.39 
.37 
.33 
.34 
.38 

.m 

.32 
.32 
.36 
.31 
.38 
.28 
.41 
.35 
.86 
.33 
.49 
.82 
.34 
.34 

.16 
.15 
.15 
.13 
.15 

.39 
.38 

.38 

5 
2 
5 
6 
4 
6 
1 
3 
3 
2 
4 
4 

4 

1 
2 
2 
3 

3 
2 
4 
3 
2 
5 
4 
3 
1 
4 
3 
1 

11 
8 
8 
8 
8 

11 

7 
6 
7 
8 
6 
7 
6 
5 
4 
5 
8 
4 

"7 
6 
5 
6 
6 

"i 
5 
6 
4 
6 
6 
6 
5 
6 
6 
6 
5 

13 
11 
13 
12 
10 

14 

74 
95 
87 
67 
82 
63 
92 
85 
73 
79 
69 
19 
17 
44 
95 
53 
67 
75 
19 
76 
89 
72 
92 
46 
83 
96 
71 
87 
93 
94 
97 
18 

49 
82 
40 
78 
67 

75 
57 

42 

32 

New  Pearl 

84 

New  Pearl 

45 

New  Pearl 

9 

The  Queen 

77 

The  Queen 

8 

Early  White  Nocera 

89 

Larere  White  Portu&ral 

60 

White  Globe _ 

White  Globe 

66 
74 

White  Globe _ 

25 

Wliite  Globe 

1 

White  Globe 

0 

lATgp>  Red  Globe 

28 

Yellow  Danvers 

Yellow  Danvers _ 

93 

48 

Yftllow  Danvfirs 

37 

Yftllow  Danvers 

75 

Yellow  Danvers 

Yellow  Globe  Danvers 

0 
61 

Yellow  Globe  Danvers 

75 

Yellow  Globe  Danvers 

49 

Yellow  Globe  Danvers 

Yellow  Globe  Danvers 

40 

Yellow  Globe  Danvers 

23 

White  Flat  Maggiajola 

88 

Giant  Rncna     .  ,    . 

63 

White  Tenneriffe 

50 

Red  Tenneriffe 

77 

Welch 

88 

Silver  Skin 

97 

Golden  Qiieen 

0 

Parsley. 
Extra  Curled 

22 

Fern  Leaved 

Fern  Leaved 

76 
23 

Beauty  of  the  Parterre 

72 

Hamburfich  or  Rolled 

56 

Parsnip. 
Hollow  Crowned 

8 

Hollow  Crowned 

0 

Long  White 

0 

SEED   TESTS. 


HI 


Telephone 

Britiuh  Queen 

Black  Eyed  MiUTOwfat.. 
Blue  Peter 

Pepper. 

Oiant  Emperor 

Large  Stiuash 

Large  Sauash 

Long  Yellow  Cayenne... 

Red  CliwterV.V.  J 1 ! ! !  1 ! ! ! 

YeUow  Chili 

MonstrouB 


1887 
1884 
1887 


Large  Cheetje 

Large   Clieese 

Bright  Ked  Etampes 

Radish. 

Long  Qrev  laan  Winter 

Scarlet  Chinese  Winter 

Scarlet  Chinese  Winter _ 

CAlifornia  Large  White  Wint«r.. 
California  Large  While  Winter.. 

Golden  Globe 

Golden  Globe 


I8tt7 
1883 
1887 


Scorzonera. . 
Sorrel ., 
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NAME. 


Spinach, 

New  Long  Standing . . 

New  Long  Standing 

Lettuce  Leaved 

Prickly 

Prickhr 

New  ^land 

Squash. 

Perfect  Gem 

Early  White  Scallop  Bush 

Striped  Bergen 

Summer  Crookneck 

New  French  Olive 

New  Pine  Apple 

Low's  Premium  Hybrid.. 

Boston  Marrow 

New  Marblehead 

Red  China 

Mammoth  Cliili 

Mammoth  Chili 

Mammoth  Chili 

Mammoth  Cliili 

Tomato, 

Early  King  Humbert 

Early  King  Humbert 

EHsex  Hybrid 

Alpha 

Alpha 

Trophy 

Bronze  Foliage  Trophy.  . 

Improved  Queen 

Hundred  D^y 

Hundred  Day 

Hundred  Day 

Yellow  Plum 

Large  Yellow ^ 

Large  Yellow 

Large  Yellow 

Large  Yellow . . 

Improved  Large  Yellow.. 

Green  Gbge 

Red  Cherry 

Yellow  Cherry 

Yellow  Cherry 

Pear  Shaped 


1887 
1886 
1886 
1887 
1884 
1887 


1883 
1885 
1881 
1885 
1885 
1885 
1884 
1869 
1874 
1885 
1885 
1884 
1881 
1882 


1885 
1885 
1888 
1884 
1883 
1878 
1886 
1886 
1885 
1884 
18o2 
1888 
1886 
1885 
1875 
1876 
1884 
1886 
1875 
1884 
1872 
18a5 


Weight  of 

100  Seeds  in 

Grammes. 

First  Seed 

Germinated 

in  Days. 

Half  the  Seed 

Germinated  in 

Days. 

Per  cent. 

of 
Pure  Seed. 

1.07 

4 

9 

91 

.94 

6 

9 

87 

1.00 

3 

7 

82 

1.16 

4 

7 

96 

1.08 

7 

7 

77 

7.06 

5 

7 

68 

10.48 

10 

10 

2 

8.81 

4 

5 

94 

8.69 

6 

11 

88 

6.94 

4 

5 

97 

19.80 

4 

.  5 

80 

6.83 

4 

5 

74 

26.81 

4 

5 

92 

43.92 

4 

0 

21.80 

0 

14.65 

4 

5 

86 

30.36 

4 

6 

56 

26.66 

4 

6 

80 

28.29 

6 

8 

72 

27.53 

5 

6 

80 

.33 

2 

4 

95 

.34 

4 

4 

95 

.25 

4 

4 

74 

.31 

4 

5 

96 

.26 

4 

4 

92 

.29 

5 

7 

87 

.30 

3 

5 

86 

.30 

4 

5 

100 

.29 

4 

5 

96 

.27 

4 

5 

95 

.28 

4 

6 

100 

.26 

4 

5 

96 

.28 

4 

5 

99 

.26 

4 

5 

95 

.25 

10 

14 

98 

.27 

7 

11 

94 

.20 

4 

5 

71 

.28 

4 

4 

98 

.14 

10 

14 

95 

.11 

5 

7 

96 

.14 

93 

.24 

4 

5 

100 

58 
14 
49 
64 
2 
8 


2 

93 
84 
96 
76 
73 
88 
0 
0 
78 
56 
76 
72 
76 


88 
91 
70 
96 
78 
40 
74 
93 
94 
79 
71 
79 
95 
75 
29 
68 
58 
96 
13 
47 
0 
86 
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NAME. 


Tomato, 

New  White  Apple 

New  White  Apple 

New  White  Apple 

New  Currant 

New  Currant 

Turk's  Turban 

Fiji  Island 

Little  Gem 

Little  Gem 

Golden  Trophy. 

Read's  Island  Beauty 

Read's  Island  Beauty 

Read's  Island  Beauty 

Mammoth  Cluster 

Canada  Victor _ 

Hatha  way's  Excelsior... 

Cook's  Favorite 

Blount's  Champion 

Blount's  Champion 

Early  Red  Smooth 

Cedar  Hill 

Tilden 

Turnip. 

Early  Dutch _-. 

German  Teltow 

German  Teltow 

German  Teltow 

German  Teltow 

Red  Top  Teltow 

Red  Top  Teltow 

White  Norfolk 

White  Norfolk 

White  Norfolk 

White  Strap  Leaf 

White  Flat  or  Globe 

Long  White  French 

Long  White  French 

Pomeranian  White  Globe 
Pomeranian  White  Globe 

Green  Globe 

Green  Barrel 

Green  Barrel 

Green  Barrel 

Pure  Jersey  Navet 

Pure  Jersey  Navet 

Long  White  Tankard 


1886 
1884 
1876 
1886 
1881 
1880 
1884 
1883 
1878 
1876 
1884 
1883 
1881 
1880 
1876 
1883 
1879 
1879 
1880 
1872 
1875 
1879 


1886 
1886 

1882 
1877 
1880 
1885 
1884 
1887 
1883 
1880 
1886 
1886 
1884 
1883 
1878 
1880 
1886 
1886 
1878 
1882 
1887 
1885 
1887 


s 

(A 


.27 
.24 
.36 
.09 
.08 
.28 
.27 
.27 
.27 
.26 
.27 
.29 
.35 
.31 
.29 
.26 
.31 
.31 
.31 
.28 
.27 
.31 


.19 
.13 
.15 
.14 
.14 
.18 
.18 
.23 
.23 
.21 
.20 
.24 
.28 
.20 
.21 
.20 
.22 
.22 
.20 
.21 
.21 
.20 
.24 


8 
4 

10 
3 
5 
4 
4 
8 
8 

10 
4 
4 
5 
5 

12 
4 
2 
5 
2 

10 
5 


2 
2 
5 
9 
3 
5 
2 
2 
3 
11 
2 
8 
8 
3 

'8 
2 
2 

3 
1 
4 
2 


5 
5 

15 
4 
6 
5 
5 
5 

13 

11 
7 
7 
5 
5 

15 
5 
6 
7 
6 

15 

7 


3 
3 

10 
9 
7 
5 
3 
4 
4 

16 
3 
3 
3 
3 

ii 

8 
8 

5 

2 

12 

3 


99 
96 

100 
94 
90 

100 

100 
97 
58 
30 
80 
74 
94 
94 
47 
72 
60 
65 

100 
46 
95 
98 


99 

99 

30 

1 

85 
99 
99 
97 

100 
28 
99 

100 
87 

100 
1 
49 
84 
93 
0 
98 

100 
67 
87 


96 

82 

55 

91 

59 

100 

100 

87 

15 

8 

60 

65 

92 

73 

5 

58 

51 

68 

100 

0 

25 

88 


99 
99 
25 

1 
71 
9^7 
99 
91 
92 
18 
98 
100 
83 
100 

0 
15 
80 
85 

0 
98 
98 
35 
77 
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NAME, 


Turnip, 

Long  White  Tankard 

Long  White  Tankard 

Yellow  Malta 

Yellow  Malta 

Yellow  Malta 

Yellow  Globe 

YeDow  Stone 

Purple  Top  Yellow  Aberdeen 

Purple  Top  Yellow  Aberdeen 

Green  Top  Yellow  Aberdeen 

Green  Top  Yellow  Aberdeen 

Grolden  Bail  Aberdeen 

New  Yellow  Finland 

New  Yellow  Finland 

Orange  Jelly 

Montmagny 

Montmagny 

Montmagny 

Improved  Yellow  Rutabaga 

White  Rutabaga 

Laing's  Improved  Rutabaga 

Skirving's  Rutabaga 

Imperial  Rutabaga 

Purple  Top  Yellow  Aberdeen 

Green  Top  Yellow  Aberdeen 

Ck)b6on's  West  Norfolk  Rutabaga 
Ck)beon's  West  Norfolk  Rutabaga. 

Champion  Rutabaga 

Lincomshire  Rutabaga. 

Bronze  Top  Rutabaga 

Bronze  Top  Rutabaga 

Bronze  Top  Rutabaga 

Sutton^s  Rutabaga 

Waiter's  Eclipse 

Southern  Prize 

Dale's  Hybrid 

Dale's  Hybrid 

JPot  and  Street  Herbs, 

Sweet  Basil 

Bene -.. 

Boneset 

Boneset 

Borage 

Caraway 

Caraway 

Catnip - 


I 


o 

< 


1879 
1882 
1887 
1884 
1882 
1886 
1887 
1886 
1881 
1882 
1885 
1985 
1884 
1876 
1883 
1885 
1880 
1882 
1886 
1887 
1887 
1885 
1884 
1880 
1885 
1885 
1878 
1887 
1886 
1885 
1872 
1882 
1885 
1882 
1885 
1886 
1882 


1887 
1887 
1886 
1881 
1887 
1887 
1885 
1884 


.22 
.24 
.13 
.15 
.16 
.21 
.20 
.21 
.20 
.20 
,21 
.17 
.09 
.13 
.20 
.18 
.20 
.22 
.26 
.31 
.27 
.30 
.29 
.23 
.22 
.27 
.28 
.25 
.31 
.35 
.30 
.28' 
.26 
.20 
.26 
.20 
.24 


.15 
.27 
.02 
.02 
1.35 
.25 
.26 
.06 


18 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 

"3 
2 
4 
2 
2 
3 
2 
2 
3 

13 
2 
2 

2 
3 
3 

10 
4 
3 
2 
2 
3 


4 
4 


4 
9 


18 
14 
14 
4 
4 
2 
2 
2 
2 
4 
3 
3 
3 

5 

3 

10 

10 

3 

4 

2 

3 

4 

15 

4 

4 

"2 
9 
3 

13 
12 
4 
3 
2 
4 


6 
4 


5 
11 


S-j 


u 

Oh 


5 
50 
54 
92 
87 

100 
93 
74 
90 

100 
96 
96 
99 
12 
62 

100 
53 
70 

100 
92 
97 
81 
97 
32 
94 
87 
0 
99 
86 
89 
0 
66 
34 
43 
95 

100 
40 


81 

100 

39 

14 

75 

46 

0 

100 


2 
40 
42 
77 
69 
100 
83 
71 
89 
99 
83 
94 
93 

0 
55 
99 
33 
54 
95 
76 
89 
75 
85 

4 
84 
35 

0 
99 
55 
63 

0 
16 
24 
40 
83 
98 
40 


81 

100 

0 

0 

70 

15 

0 

0 
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NAME. 


Pot  and  Sweet  Herbs, 

Coriander 

Coriander 

Dill 

Elecampane 

Elecampane 

Elecampane 

Sweet  Fennel 

Sweet  Fennel 

Hemlock 

Hemlock 

Henbane 

Henbane 

Horehound 

Horehound _ 

Horehound 

Hyssop . 

Lavender 

Pot  Marigold 

Pot  Marigold 

Pot  Marigold 

Pot  Marjoram 

Pot  Marjoram 

Pot  Marjoram 

Sweet  Marjoram 

Rosemary 

Rue 

Rue 

Saffron 

Sage 

Sage 

1  Summer 

o„„^,^    ISmnmer •. 

^^^^'      Smnmer 

J  Winter 

Thyme 

Thyme 

Thyme 

Wormivood 

Fruits. 

Apple 

)  Flesh  Colored.. 
Currants,  >■  White 

)  Black 

Gooeeperry 

Pear 

Pear 

Quince 

Strawl)erry 


1887 
1886 
1887 
1887 
1884 
1885 
1887 
1886 
1884 
1888 
1887 
1886 
1887 
1888 
1882 
1887 
1887 
1887 
1886 
1885 
1887 
1888 
1881 
1887 
1887 
1887 
1887 
1887 
1887 
188j 
1887 
1883 
1884 
1879 
1887 
1887 
1876 

1887 


1887 
1886 
lo86 
1886 
1887 
1887 
1885 
1887 
1887 


1.48 
1.40 
.15 
.19 
.16 
.19 
.96 
.82 
.25 
.24 
.07 
.07 
.09 
.10 
.09 
.11 
.10 
.59 
.71 
.58 
.01 
.01 
.01 
.02 
.11 
.21 
.19 
4.00 
.81 
.77 
.06 
.06 
.06 
.03 
,03 
.02 
.02 

.01 


8.11 

.53 

.62 

.49 

.38 

3.25 

2.93 

2.54 

.04 


3 
3 
5 


6 
6 


6 


4 
6 
3 
3 
3 
4 
9 

4 
8 
5 
4 
3 
6 
8 
4 


3 
4 


5 
4 

7 


9 


8 


6 

7 
4 
4 
4 
5 
14 

6 

10 
7 
7 
3 
9 
9 
7 


14 


4 
5 

9 


14 


83 

76 

70 

19 

8 

0 

75 

69 

72 

77 

99 

96 

70 

0 

19 

21 

34 

43 

68 

78 

46 

7 

0 

59 

23 

94 

26 

89 

80 

86 

36 

0 

7 

0 

52 

68 

0 

50 


0 
0 
4 
17 
87 
97 
28 
80 
93 


68 

72 

62 

0 

0 

0 

63 

59 

0 

0 

0 

0 

7 

0 

0 

15 

29 

19 

63 

58 

46 

7 

0 

58 

4 

91 

26 

89 

49 

39 

20 

0 

0 

0 

52 

68 

0 

42 


0 
0 
0 
0 
0 
0 
0 
0 

1 
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NAME. 


Chrass, 

Beach 

Annual  Sweet  Vernal.. 

Meadow  Brome 

hyme  or  Wild  Rye 

Hard  Fescue 

Tall  FeBcue 

Various  Leaved  Fescue 

Italian  Rye 

Reed  Canary. _• 

Water  Meadow 

Water  Meadow 

Quack 


Clover, 


1885 
1886 
1886 
1884 
1886 
1883 
1883 
1886 
1878 
1887 
1883 
1«86 


.887 


Alfalfa  or  Lucerne 

Alfalfa  or  Lucerne '  1885 

Bokhara e 1887 


Bokhara 

Crimson 

Pea  Vine  or  Large  Red. 

Medium  Red 

Yellow  TrefoU 


Tasmanian  Blue  Chum. 
Ixmg  Brown  Com 


Scotch  Broom. 
Scotch  Broom 


Cotton, 


Sea  Island. 

(Jpland 

Upland 


Fenugreek 
Furze 


Chiizotia  Oleifera. 
Jute 


Opium  Poppy. 


1882 
1887 
1887 

? 
1884 

1887 

1886 

1885 
1884 


1887 
1886 
1884 

1886 

1885 

1886 

1885 

1887 

7 


.23 

.18 
.15 
.17 

.28 


2 
2 
2 
2 
2 


'^  a 

"3  *^ 

Per  cent. 

of 
Pure  Seed. 

er  cent,  of 

Seed 
erminated. 

•— ' 

Oh  O 

1 
'   1 

15 

I  76 

1 

0 

!  0 

17 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

11 

11 

76 

0 

86 

0 

93 

0 

15 

93 

1 

4 

3 

100 

60 

2 

94 

53 

2 

100 

24 

.16 
.15 
.16 

2 
2 
2 

0 

.28 

2 

1.56 

2 

.77 
.78 

8 

10.49 

4.38 

10.00 

2 
3 
3 

1.93 

2 

.64 

7 

.84 

8 

.26 

-- 

.03 

8 

3 
2 
2 
2 
2 


3 

8 


4 
4 
4 

2 

11 

4 

8 


93 

100 

100 

98 

100 

91 

93 

86 
69 


86 
78 
66 

100 
96 

100 
78 
89 


45 
100 
96 
84 
47 

75 

89 

2 
0 


82 
38 
18 

100 

35 

16 

0 

57 
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NAME. 


Sorghum. 

White  Seeded 

White  Seeded 

Amber  Sugar  Cane 

Honduras  Sugar  Cane. 

Stewart's  Hybrid 

Lenk's  Hybrid 

Eai*ly  Orange 

Early  Orange 

Early  Orange 


Johnson  Grass. 
Johnson  Grass 


Dhoura. 


White  Indico 
California . . . 


Spurry 


Tobacco. 
Leaf 


Com  Seed 

Florida 

Havanna 

Havanna 

James  River 

Hester  Virginia 

Maryland 

Ohio 

Ohio . 

Ruffled  Leaf  Virginia. 

Turkish , 

Missouri 

Pennsylvania 

Yellow  Prior 

Yellow  Prior 

Our  Sucker  Virginia., 
Our  Sucker  Virginia. . 
Our  Sucker  Virginia,. 
Our  Sucker  Virginia. 


o 


1886 
1884 
1888 
1884 
1883 
1885 
1886 
1883 
ISSb 

1888 

1887 


1883 
1880 

1887 


im-} 

1884 
1887 
1884 
1885 
1885 
1885 
1883 
1884 
1885 
1884 
1883 
1885 
18a5 
1883 
1885 
1883 
1884 
1884 


3.56 
1.92 
1.97 
1.65 
1.83 
1.55 
1.74 
1.56 
1.99 

.39 
.39 


2.35 
3.50 

.09 


.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.02 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 


2 
3 
2 
2 
2 
3 
2 

8 
8 


8 
3 


4 
4 
4 
3 
4 
6 
5 
4 
4 
4 
3 
5 
4 
4 
7 
4 
10 
5 


3 
4 
3 
3 
2 
3 
2 

3 

4 


4 


5 
5 
5 
9 
6 
5 
6 
5 
7 
5 
3 
5 
6 
5 
9 
5 
10 
6 
7 


*5   nS 

O  m 


86 
9 
18 
31 
48 
59 
94 
29 
58 

96 
93 


24 
59 

100 


96 
93 
86 
98 
96 
98 
94 
93 
91 
98 
94 
91 
98 
94 
89 
94 
86 
87 
86 


33 

0 

7 

14 

14 

81 

64 

6 

88 

2 

4 


16 
37 

98 


60 
61 
27 
12 
52 
94 
7 
6 
10 
65 
77 
21 
19 
94 
10 
32 
1 
22 
81 
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AVERAGES. 


Asparagus 

Bean 

Beet 

Borage 

Broccoli 

Sprouts 

Cabbage 

Carrot 

Cauliflower 

Celery 

Chervil 

Chickory 

Cress 

Cucumber 

Egg  Plant 

Endive 

Kale 

Kohlrabi 

Leek 

Lettuce 

Musk  Melon 

Water  Melon 

Mustard 

Okra 

Onion 

Parsley 

Pea 

Pepper 

Pumpkin 

Radish 

Roijuette 

Spinach 

Squash 

Tomato 

Turnip 

Coriander 

Sweet  Fennel 

Marigold 

Marjoram 

Rue 

Sage 

Thyme 

Grass 

Clover 

Cotton 

Sorghum 

Grass... 

Dhoura 

Tobacco 
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GARDEN  WORK  OF  THE  HORTICULTURIST. 

We  have  to  report  one  of  tlie  most  unfavorable  seasons  for  plant  growth 
that  has  been  experienced  in  this  section  of  the  country  for  many  years.  All 
plants  of  sub-tropical  nature  were  a  total  faQure,  cucumbers  being  the  only 
exception.  The  results  from  other  varieties  of  vegetables  were  affected 
more  or  less  by  the  cold,  wet  weather.  The  principal  work  in  this  de- 
partment the  past  season  may  be  outlined  as  follows: 
I.  Ck)mparative  tests  with  vegetables. 
II.    Different  methods  of  cutting  potatoes. 

III.  Work  with  a  fungicide  on  potatoes. 

IV.  Seed  testing. 

V.    Work  on  grass  and  forage  plats. 
VI.    Work  in  orchard  and  small  fruit  plats. 


VEOETABLB  TESTS. 


Comparative  tests  were  undertaken  with  all  of  the  most  common  vege- 
tables, including  some  novelties  in  each  case.  The  following  list  gives  the 
number  of  each  planted: 

Varieties.                                                       Varieties. 
Beans,  Bush 60    Melons,  Musk 26 

**      Pole 22         "        Water _ 23 

Beets 14    Peas,  Early 30 

Brussels  Sprouts 2        **     Medium _._  ;c6 

Cabbage,  Early 24       "     Late 9 

Medium 8    Parsnip 6 

Late 25    Peppers 10 

Carrot 12    Potatoes 325 

Cauliflower 18    Pumpkins 13 

Celery 11    Squash,  Summer 10 

Com  (Flint  and  Dent) 54         "        Winter 17 

"    Sweet 43    Tomatoes 60 

"     Pop 12    Turnips 12 

Cucumber 25         "      Swede 18 

Lettuce 30 

This  gives  045  different  named  vegetables;  duplicates  increased  Uiis 
number  above  1,000. 

The  returns  were  so  unsatisfactory  from  the  following  list  of  vegetables 
that  no  report  is  published,  viz:  Brussels  Sprouts,  Cabbage,  Cauliflower, 
Lettuce,  Melons,  Peas,  Peppers,  Parsnips,  Pumpkins,  and  Winter  Squash. 

The  varieties  of  Potatoes  were  collected  from  various  States  during  late 
winter  and  early  spring,  consequently  there  was  a  marked  difference  in  the 
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condition  of  the  tubers,  so  much  so  in  some  cases  that  no  one  could  consider 
it  a  just  comparative  trial.  It  was  decided  not  to  plant  them  as  a  test  crop, 
but  merely  to  obtain  seed  for  the  coming  season;  all  varieties  were  treated 
exactly  alike  throughout. 

The  potato  crop  in  this  section  was  nearly  a  total  failure  on  heavy 
ground,  owing  to  the  unfavorable  season;  blight  and  rot  reigned  supreme 
in  many  fields.  Our  field  was  not  an  exception  to  the  general  rule — some 
of  the  varieties  being  badly  affected  with  the  rot,  and  all  more  or  less  with 
the  blight  of  the  leaves.  Those  varieties  that  gave  no  decayed  tubers  are 
given  in  the  following  list,  viz: 

Arctic,  New  Zealand, 

Blue  Star,  Old  White  Carter, 

BeUe,  O.  K.  Mammoth, 

Boley's  Northern  Spy,  Pride  of  the  Field, 

Brown  Beauty,  Perfect  Peachblow, 

Bliss'  Rough  Diamond,  Putnam's  New  Rose, 

Bliss'  Triumph,  Rose's  Wild, 

Daisy,  Rose's  Magnum  Bonum, 

Early  Montana,  Rosy  Morn, 

Early  Lamoille,  Vanguard, 

Early  Goodrich,  Wells'  Puritan, 

Early  Illinois,  White  Flower, 

Hale's  Peachblow,  Waugh's  Seedling  F.  49, 

Nigger  Toe,  West's  No.  1, 

Northern  Queen,  Watson's  Seedling, 

New  Rose,  Wood  Ants. 

During  the  summer  a  proper  storage  cellar  was  constructed  in  which  all 
the  varieties  could  be  kept  under  like  conditions.  This  will  give  each  vari- 
ety an  equal  chance  in  the  comparative  test  planned  for  the  coming  season. 

DIFFERENT  METHODS  OF  CUTTING  POTATOES. 

Fifteen  different  methods  of  cutting  and  planting  potatoes  were  tried. 
Owing  to  the  excess  of  rain,  the  situation  was  too  moist  and  parts  of  rows 
were  destroyed  of  each  method  tried, — consequently  the  whole  trial  was  a 
failure. 

EXPERIMENT  WITH  A  FUNGICIDE. 

On  Aug.  5th,  the  first  appearance  of  the  blight  was  noticed.  Although 
too  late  to  expect  the  best  results,  it  was  proposed  to  try  the  "Bordeaux 
Mixture,"  to  see  if  it  would  have  any  effect  in  checking  the  spread  of  the 

disease. 

A  solution  was  made  up  after  the  following  formula: 
Copper  sulphate  4  lbs.  dissolved  in  16  gallons  of  water. 
Lime  4   "  "        "    6       **      **      ** 


118  OABDEN  WORK   OF  THE  HORTICULTURIST. 

When  the  lime  water  was  cool  tlie  two  solutions  were  mixed  by 
thorough  stirring.  This  mixture  was  allowed  to  stand  two  days  before 
using. 

It  was  then  applied  to  the  vines  wnth  a  common  watering-pot  having  a 
fine  rose.  The  field  was  oblong  in  shai)e— 300  feet  long  by  100  feet  wide. 
Commencing  on  one  end  of  tlie  piece,  the  mixture  only  sprinkled  two-thirds 
of  the  plat.  One  week  from  the  first  application  the  same  quantity  was 
again  mixed  up.  This  was  applied  by  the  s'^me  method,  but  we  commenced  at 
the  opposite  end  of  the  piece,  spraying  two-thirds  of  the  way  across  the  field 
as  in  the  first  application. 

Thus  it  will  be  seen  that  the  center  section  of  the  field  received  two  ap- 
plications of  the  solution,  while  either  end  received  only  one. 

Tlie  result  of  the  experiment  was  quite  plain  to  the  eye,  tlie  center  sec- 
tion of  the  piece  remaining  green  much  longei  than  either  end.  Whether 
this  was  due  to  the  solution  applied  or  local  causes,  remains  to  be  proven 
the  coming  season. 

The  action  of  the  solution  so  far,  however,  leads  us  to  think  that  if  it  be 
applied  before  the  blight  appears,  it  will  seriously  check  if  not  entirely 
prevent  its  action. 

It  is  proposed  to  give  it  a  thorough  trial  the  coming  season  under  vary- 
ing conditions  to  further  test  its  value. 

SEED  TESTING. 

During  the  past  winter  a  large  number  of  varieties  of  seeds  were  tested 
in  the  Geneva  Seed  Tester ^  the  results  of  which  have  been  given  in  the  body 
of  this  report. 

GRASS  PLATS. 

Another  attempt  was  made  this  spring  to  reseed  many  of  the  grass 
plats  sown  in  1888.  A  few  more  Varieties  were  added,  making  thu-ty-six 
in  all.  Many  of  these  have  failed  to  germinate,  and  the  situation  has 
been  condemned.  A  more  favorable  location  wiU  be  selected  the  coming 
spring  and  another  attempt  made. 

Sections  of  sod  have  been  received  from  the  Connecticut  Station, 
through  the  kindness  of  Mr.  James  B.  Olcott,  that  promises  well  for  pastu- 
ring ;  the  grass  seems  to  be  one  of  the  fescues.  It  will  be  given  a  good 
trial  In  different  situations. 

RUSSIAN  POPLARS  AND  WILLOWS. 

Cuttings  of  10  varieties  of  Poplars  and  6  vai'ieties  of  Willows  were  re- 
ceived from  the  Minnesota  Station,  and  placed  in  our  test  garden  this 
spring.  AU  but  one  variety  Imve  made  a  good  gi'owth  and  ripened  up  their 
wood  well. 
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It  is  hoped  that  some  of  them  will  prove  more  valuable  than  our  native 
varieties  and  less  subject  to  insect  attacks.  The  test  will  be  continued  and 
further  reports  made  regarding  them. 

ORCHARD  AND  SMALL  FRUIT  PLATS. 

The  winter  of  1888  was  very  mild  for  this  section  ;  both  large  and 
smaU  fruit  plants  withstood  the  cold  exceedingly  well.  The  very  late 
growth  of  some  of  the  varieties  of  raspberries  and  blackberries  were  slightly 
winter  killed,  but  not  enough  to  damage  the  plants. 

A  few  omissions  have  occurred — these  have  been  filled  with  new  plants. 
Additions  of  desirable  varieties  of  small  fruits  have  been  made  to  the  list. 

Nearly  all  varieties  have  made  a  satisfactory  growth  the  past  season,  and 
mobt  of  the  small  fruit  plants  are  in  good  condition  to  give  a  crop  of  fruit 
the  coming  season. 

No  work  has  been  done  in  the  Old  Orchard,  other  than  a  plowing  in  the 
spring  with  two  harrowings  during  the  summer.  This  treatment  alone  has 
caused  an  average  growth  of  12  inches,  which  to  all  appearances  is  more 
than  the  trees  had  made  in  the  past  twelve  years  combined.  This  being 
the  non-bearing  year  but  little  fruit  w^as  produced.  Fruit  buds  have 
developed  well  and  an  abundant  crop  is  in  prospect  the  coming  season. 

A  new  orchard  site  will  be  put  in  first  class  condition  the  coming 
season,  and  it  is  then  proposed  to  make  extensive  additions  to  the  list  of 
hardy  fruits  already  on  hand.  With  this  object  in  view  it  has  seemed  ad- 
visable to  bring  the  subject  prominently  before  the  people  of  the  State, 
and  this  contribution  to  om*  annual  report  has  been  chosen  as  the  means 
of  so  doing.  A  circular  bulletin  issued  by  the  State  Experiment  Station  at 
Geneva,  N.  Y.,  with  the  same  object  in  view,  comprising  as  it  does  our 
own  views  on  the  question,  and  being  as  near  perfect  as  our  previous  exper- 
ience can  make  it,  has  been  copied  almost  entire,  a  few  changes  being  made 
to  conform  to  our  own  jpton«. 

A  CIRCULAR  TO  THE   PROPRIETORS  OR  ORIGINATORS  OF  NEW 

FRUITS. 

Vermont  State  Experiment  Station,  ) 
Burlington,  Vt.,  April  t,  1890.         j 

To  the  Originators  and  Proprietors  of  New  Fruits  and  Vegetables : 

Gentlemen:  It  is  proposed  to  make  the  testing  of  new  fruits  a  special 
feature  of  the  horticultural  department  of  this  Station  in  the  future,  in 
order  that  all  persons  interested  in  fruit  culture  may  be  enabled  to  see 
and  compare  the  newer  varieties  growing  under,  as  nearly  as  can  be 
secured,  equal  conditions.  A  portion  of  the  Station  groimds  well  adapted 
to  fruit  has  been  set  apart  and  will  be  reserved  for  this  special  purpose. 
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The  soil  will  be  kept  well  fertilized  and  the  culture  given  will  be  first-clafis. 
Accurate  notes  will  be  kept  on  all  points  that  have  a  near  or  remote  interest 
to  the  fruit-grower,  such  as  the  time  of  maturity,  yield,  size,  color,  firm- 
ness, flavor,  keeping  quality,  etc.,  of  the  fruit,  the  vigor  and  hardiness  of 
tlie  plant  or  tree,  the  attacks  of  insects  or  disease,  the  date  at  which  the 
leaves  and  flowers  appear,  etc.  This  information  will  be  published  from 
time  to  time  for  the  infromation  of  the  public,  either  in  the  form  of  bulle- 
tins or  in  the  annual  report  of  the  Station,  and  a  copy  of  such  bulletin  or 
report  will  be  mailed  free  of  cost,  and  without  application,  to  all  who  have 
contributed  one  or  more  varieties  desired  for  trial.  Thus  each  contributor 
will  be  informed  not  only  of  the  merits  of  his  own  variety,  under  the  con- 
dition of  oiu:  trial  grounds,  but  also  of  those  of  all  other  varieties  under 
test.  The  advantages  of  such  a  trial  Station  for  the  newer  varieties  of 
fruit,  both  to  the  introducers  and  to  the  public,  must  be  obvious  to  all.  It 
enables  the  former  to  take  their  new  varieties  where  they  are  certain  to 
receive  proper  treatment,  where  they  are  ^een  by  many  fruit-growers  and 
where  their  exact  merits,  as  compared  with  those  of  other  varieties  under 
the  same  conditions  will  appear.  It  enables  the  latter  to  examine  for  them- 
selves the  exact  qualities  of  different  varieties  under  the  same  conditions 
of  our  trial  grounds,  or  to  those  who  are  unable  to  visit  our  Station,  it  oflTers 
an  opportunity  of  securing  exact  data  concerning  any  variety  on  trial,  with 
the  assurance  that  all  testimony  is  disinterested.  Only  such  varieties  are 
desired  as  are  not  ali*eady  in  possession  of  the  Station,  have  not  been 
already  well  tested,  and  which  are  fully  believed  by  their  originators  or  pro- 
prietors to  be  worthy  of  general  introduction.  Varieties  that  are  being 
propagated  for  introduction,  but  which  have  not  yet  been  offered  for  sale, 
are  especially  desired,  in  order  that  tlie  results  of  our  tests  may  be  available 
to  the  public  as  early  as  possible.  It  is  very  desirable  that  a  brief  historical 
statement  accompany  all  varieties  sent.  If  the  variety  is  known  to  be  a 
cross,  or  a  hybrid,  the  fact  should  be  stated,  and  the  names  of  the  male  and 
feiujile  parents  should  be  given  if  known.  In  the  larger  fruits  the  stock 
on  which  the  variety  has  been  worked  should  be  stated,  also  the  age  of  the 
specimens  sent. 

It  is  understood  tliat  the  j)lants  or  trees  of  all  varieties  sent  for  trial 
are  the  exclusive  property  of  the  Station  for  trial  purposes,  but  not  for 
distribution.  In  the  case  of  grape  vines,  however,  the  surplus  wood  will 
he  returned  to  the  proprietor  for  a  limited  time,  at  his  exi)ense,  if  this  is 
desired. 

The  Station  will  reserve  the  right  to  exchange  any  surplus  plants, 
trees,  scions,  buds  or  cuttings  of  any  variety  sent  for  trial  with  any  other 
experiment  station  established  under  national  or  State  laws,  provided  the 
proper  restrictions  are  agreed  to  by  that  institution.  In  no  other  case  will 
any  variety  be  knowingly  permitted  to  leave  the  trial  grounds  of  the 
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Station,  unless  special  permission  is  secured  from  the  donor.  The  Station 
will  assume  no  responsibility,  however ,  in  case  of  theft,  though  all  rea- 
sonable care  will  be  taken  to  prevent  it. 

All  varieties  accepted  will  be  acknowledged  in  the  annual  report  for 
the  year  in  which  they  are  received.  In  the  apple,  scions  or  trees  will  be 
accepted,  though  trees  are  preferred.  In  the  other  large  fruits,  trees  are 
preferred,  although  scions  or  buds  will  be  accepted.  In  the  strawberry 
the  smallest  number  of  plants  upon  which  a  full  report  will  be  made  will 
be  twenty-five,  and  five  in  the  raspberry,  blackberry,  currant  and  goose- 
berry. In  the  grape,  and  in  the  tree  fruits,  two  plants  of  a  variety  wiU  be 
the  standard  number  for  trial. 

It  is  requested  that  those  who  contemplate  sending  one  or  more 
varieties  for  trial  the  coming  season  will  corres^Mnd  with  tlie  horticulturist 
of  the  Station  as  early  as  possible.  New  varieties  of  bush  beans,  com, 
potatoes  and  promising  seedlings  of  the  latter  are  especially  requested,  and 
will  be  received  mider  the  same  conditions  as  agreed  upon  for  fruits. 

Respectfully, 

C.    W.   MiNOTT, 

Horticulturist, 
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APPLES. 


Summer. 

Winter. 

Winter. 

Early  Harvest, 

Ben  Davis, 

Roxbury  Russet, 
Talman^s  Sweet, 

Red  Astrachan, 

Baldwin, 

Williams'  Favorite. 

Golden  Russett, 

Twenty  Ounce, 

Fall. 

Grimes'  Golden, 

Wealthy, 

Duchess  of  Oldenburgh, 

f  Mann, 

Wagener. 

Fall  Pippin, 

Mcintosh  Red, 

Russian  Varieties 

Fameuse, 

Northern  Spy, 

Alexander, 

King  of  Pippins, 
Maiden's  Blush, 

Pewaukee, 

Aral)skoe, 

Pomme  Grise, 

Titovka, 

Peach  of  Montreal, 

Rambo, 

Tetofsky, 

St.  TiawTrence. 

Red  Canada, 

CHERRIES. 

Yellow  Transparent. 

Arch  Duke, 

Early  Richmond, 

Olivet, 

Black  Eagle, 

Early  Purple, 

Royal  Duke, 

Black  Tartarian, 

Gov.  Wood, 

Trandescant's  Black, 

Coe's  Transparent, 

Kirkland*B  Mary, 

Windsor, 

Cleveland, 

Montmorency, 
Napoleon, 

PEARS. 

Yellow  Si>anii>h. 

Summer, 

Fedl. 

Winter. 

Bartlett, 

Belle  Lucrative, 

BeuiTe  d'Anjou, 

Beurre  Giffard, 

Howell, 

Dana's  Hovey, 

Clapp's  Favorite, 

Seckel, 

Easter  Beurre, 

Flemish  Beauty, 

Sheldon, 

Josephine  de  Malines 

Suvenir  du  Ck>ngreH8. 

Urbauiste. 

Tjuwrence, 
Winter  Nelis. 
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Bradshaw, 
Coe's  Golden  Drop, 
Duane^B  Purple, 
Decaisne, 
Green  Gage, 


PLUMS. 

Imperial  Gage, 
Jefferson, 
Lombard, 
McLaughlin, 
Moore's  Arctic, 
Prince  Englebert, 


Quackenbos, 
St.  Lawrence, 
Washin^i^n, 
Yellow  Gage, 
Yellow  Egg. 


GRAPES. 
Those  varieties  marked  with  a  (*)  ripened  their  fruit  the  past  season. 


*Agawam, 

Amber, 

Aml)er  Queen, 

Black  Eagle, 

Black  Hawk, 

Barry, 

Brighton, 

Brant, 

Champion, 

*Clinton, 

Croton, 

Cottage, 

Cottage  Dempsey, 

*Concord, 

Delaware, 

Dracut  Amber, 


Champion, 


♦Eaton, 

♦Elvira, 

Eldorado, 

Eva, 

Early  Dawn, 

♦Early  Victor, 

Eumela, 

Empire  State, 

Essex  (Rogers  41), 

Florence, 

Gaertner, 

Grein's  Golden, 

♦Hartford, 

Ives, 

Janesville, 

Lindley, 


QUINCES. 


Orange, 


Lady, 

♦Lady  Washington, 

Massasoit, 

Merrimack, 

MiUis, 

Moore's  Early, 

♦Moore's  Diamond, 

Maxatawney, 

Niagara, 

♦Othello, 

Prentis, 

Rogers'  No.  30, 

Salem, 

Vergennes,- 

♦Wyoming  Red, 

Winchel. 


Rhea's  Mammoth, 


LIST  OF  SMALL  FRUITS  GROWING  AT  THE  STATION. 


BLACKBERRIBS. 


Ancient  Britton, 
Agawam, 
Dorchester, 
Early  Cluster, 
Early  Harvest, 


Lucretia, 


Black  Naples, 
Black  Champion, 
Black  English, 
Crandall, 
Cherry, 


Kittatinny,  Stone's  Hardy-, 

Minnewaska,  Taylor's  Prolific, 

New  Rochelle  or  Lawton,  Wilson's  Early, 
Sable  Queen,  Wilson's  Junior, 

Snyder,  Wachusett. 


DEWBERRIES. 


CURRANTS. 


Fay's  Prolific. 
Lee's  Prolific, 
London  Red, 
Prince  All)ert, 
Prince  of  Wales, 


Mammoth. 


Red  Dutch. 
Victoria, 
Vei'saillaise, 
White  Dutch, 
White  Grape. 


Crown  Bob, 
Downing, 


GOOSEBERRIES. 


Houghton, 
Industry, 
Pale  Red, 


Smith's  Improved, 
W^hite  Smith. 
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Bed. 
Brandywiiie, 
Cuthbert, 
Clarke, 
Early  Pride, 
Early  Prolific, 
Hansel, 
Hornet, 


RASPBERRY. 

Rancocas, 

Superb, 

Turner, 

Yellow, 
Brincle*8  Orange, 
Beebe's  Golden, 
Caroline, 
Yellow  Antwerp, 


Purple. 
Fastolf, 
Fontenay, 
Franconia, 

Blackcaps. 
Carman, 
Johnson^B  Sweet, 
Mammoth  Cluster, 
Nemaha. 


Belle  de  Bordelaise, 

Buhach, 

Bidwell, 

Belmont, 

Crystal  City, 

Crimson  Cluster, 

Chas.  Downing, 

Cumberland, 

Crescent, 

Champion, 

Duchess, 

Eureka, 

Gipsy, 

Gold, 

Garretson, 


STRAWBERRIES. 

Gandy, 

Golden  Defiance, 
Haverland, 
Henderson, 
Itasca, 
Jucunda, 
Jessie, 

Jersey  Queen, 
Logan, 
»Lida, 

Moore's  Prolific, 
Mt.  Vernon, 
Montreuil, 
Manchester, 
May  King, 


Monmouth, 

Miner's  Prolific, 

Ontario, 

Parry, 

Royal  Hautlx>is, 

Ray's  Prolific, 

Smnmit, 

Sharpless, 

Triomphe  de  Gand, 

Wood  Alpine  Red, 

Wood  Alpine  White, 

Wilson, 

Woodruff, 

Windsor  Chief. 
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Explanation  of  Abbreviations —The  following  abbreviatioas  are  used  for  the 
names  of  Seedsmen,  in  order  to  ecouomlze  space. 

Alex   O.  H.  Alexander Charlotte,  Yt. 

Aln 0  K.  Allen Brattleboro,  Vt. 

B.  &  W....Burrm  A  Whitman LltUe  Falls,  K.  Y. 

Bragg. ...  B.  L.  Bragg  &  Co Springfield.  Mass. 

Bpee W.  Atlee  Burpee  A  Co Poiiadelphia,  Pa. 

Bulst Robert  Buist,  Jr Philadelphia,  Pa. 

Breck Joseph  Breck&Sons Boston,  Mass. 

Bdg Alfred  Bridgeman New  York.  N.Y. 

Bush D  I.  BushnellACo St  Louis,  Mo. 

C  Bro.  ..  CurrieBros Milwaukee,  Wis. 

Childs John  Lewis  Childs Queens,  N.  i . 

Clev A.  B.Cleveland  A  Co...     New  York,  N.  Y. 

Dreer Uenry  Dreer Philadelphia,  Pa. 

Evtt J.  A.  Everitt  ft  Co Indianapolis,  I nd. 

Ely Z.  DeForest  Ely  A  Co a  Philadelphia,  Pa. 

Ferry..  .  D.M.  Ferry  ftCo Detroit^  Mich. 

Fax M.B.Faxon Boston,  Mass. 

Farn   P.  J.  Farnsworth Falrfax.Vt. 

Faust H.6.Fattst&  Co Philadelphia,  Pa. 

Farq R.  ft  J.  Farquar Boston.  Mass. 

Greg   J.  J.  H.  6regoi*y Marblehead,  Mass. 

G.  &R.....aiddlngsft  Bead Rutland,  Vt 

Hen Peter  Henderson  ft  Co New  York,  N.  Y. 

niU H.H.HUl Isle  La Motte,  Vt. 

Uov Hoveyft  Co Boston,  Mass. 

Hors F.  H.  Horsford Charlotte,  Vt. 

Uosk. Dr.  T.  H.  Hoskins,  Memphremagog  Seed  Farm.Newport.  Vt 

Hal V.  H.  Hallock,  Son  &  Thorpe Queens.  N.  Y. 

Har Joseph  Harris  Seed  Co Rochester,  N.  Y. 

Hicks..    .  D  C  Hicks  North  Clarendon,  VU 

Jor G.  W.  P.  Jerrard Caribou,  Me. 

J.  AS.        Johnson  ft  Stokes. Philadelphia.  Pa^ 

Liv A.  W.  Livingston's  Sons Columbus,  Ohio. 

Low     .    ..Aaron  Low Essex,  Mass. 

Land David  Landreth  ft  Sons Philadelphia,  Pa. 

Leon  8   F   Leonard Chicago,  111. 

Mle William  Henry  Maule Philadelphia,  Pa 

Me   Maine  Experiment  Station Orono,Me. 

Minn  ....  Minnesota    *'  "       St.  Anthony  Park,  Minn. 

Mich Michigan     "  •*       Agricultural  College,  Mich. 

Md Maryland     "  "         Agricultural  College,  Md. 

N.Y N.  Y.  State   "  "       Geneva,N.Y. 

Nott Richard  Nott Burlington,  Vt. 

N.  B.  A  G..Northrui),  Braslan  ft  Goodwin  Co Minneapolis,  Minn. 

P.  AW.... Parker  ft  Wood Boston,  Mass 

Poirce A.  G   Peirce  Burlington,  VL 

Piatt Theron  E.  Piatt Newton,Conn. 

Raw W  W.  Rawson Boston.  Mass. 

Salz John  A.  Salzer LaCrosse,  Wis. 

Sch.  A  F..Sclilegel  A  Fotler Boston,  Mass. 

Sim. ...... .J.  A .  Simmers Toronto,  Out. 

Sib..    Biram  Sibley  ft  Co Rochester,  N.  Y. 

S.  A  H Storrs  ft  Harrison Painesville,  Ohio. 

Sta Vermont  Experiment  Station Burlington,  Vt. 

Suf J.  C.  Suffern  Voorhies,  111. 

Thor  .  . . .  J.  M.  Thorbum  A  Co New  York,  N.Y. 

Till..        ..L  F.  Tilllnghast La  Plume,  Pa. 

U  S U.  S.  Dep*t  of  Agriculture Washington,  D.  C. 

Vlck   James  viok Rochester,  N.  Y. 

Vau J.  C.  Vaughan Chicago,  111. 

Wil Samuel  Wilson MechanlosvUle,  Pa. 
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BEETS. 

A  comparative  test  was  made  with  14  varieties  of  beets.  In  the  trial 
none  proved  better  than  our  old  standards.  One-half  of  the  roots  of  Land- 
reth's  Early  Forcing  and  two-thirds  of  tlie  Red  Rocket  are  produced  below 
the  surface  of  the  soil.  This  alone  makes  them  undesirable  for  market 
varieties.  The  data  collected  during  the  season  is  given  in  the  following 
table: 


o 

a» 


Name. 


S 

2 


a 


2888 
2389 
2390 
2390  A 
2391 
2391 A 
2391 B 
2392 
2393 
2394 
2395 
2396 
2397 
2398 
2399 
2400 
2401 


Arlington  Favorite 

Bastian's  Early  Blood  Turnip. . 
Crosby's  Improved  Egyptian.. 
Crosby's  Improved  Egyptian. . 
Edmunds'  Early  Blood  Turnip . 
Edmunds'  Early  Blood  Turnip. 
Edmunds'  Early  Blood  Turnip. 

Eiarly  Crimson 

Early  Blood  Red  Turnip 

Early  Othello 

Early  Jewell 

Extra  Early 

Fifty  Day 

Landreth  s  E^rly  Forcing 

Lentz 

Philadelphia  Eiarly  Turnip 

Red  Rocket 


Raw. 

Raw. 

Raw, 

Liv. 

Sch.&F. 

Low. 

U.S. 

Faust. 

Land. 

Buist. 

G.  &R. 

Till. 

Evtt. 

Land 

G.  &  R. 

Mle. 

Salz. 


July  2 

July  8 

Aug.  31 

Sept.    2 

8 

8 

6 

Aug.  31 


68 
65 
60 
62 
68 
68 
66 
60 


Sept.  10|  70 


12 

15 
5 
8 

10 
2 
1 

10 


72 
75 
65 
68 
70 
62 
61 
70 


CARROTS. 

Seed  of  twelve  varieties  of  carrots  were  sown  on  the  second  day  of 
July,  in  drills  eighteen  inches  apart  and  twenty  feet  long.  None  of  the 
varieties  grown  proved  sujjerior  to  the  Yellow  Danvers  Half-long. 

u 

a 


24a5 
2405A 
2406 
2406A 
2407 
2408 
2409 
2410 
2411 
2412 

2412  A 
2413 

2413  A 
2414 
2415 
2416 


Chantenay  Half  Long  Scarlet Greg. 

Chantenay  Half  Long  Scarlet iHen. 

Dftnvers .Greg. 

Danvers 'Low. 

Danvers  Half  Long Fax. 

Half  Lon^  Scarlet  Carrenton Sib. 

Intermediate  Red '  Hen. 

Large  White  Vosges B|)ee. 

Roman  Belgian Salz. 

Oxheart Hen. 

Oi-the Sim. 

Oxheart  or  Querande _ G.  &  R. 

Oxheart  or  Guerande. Sib. 

St.  Valery Leon. 

True  Danvers  Half  Long P.  &  W. 

Vermont  Butter iHosk. 


July  2  I  July  8   Nov.  1 
9 
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8 
8 
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(4 

8 
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8 
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8 

8 

8 
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CELERY. 


Eleven  varieties  of  celery  were  set  in  the  field  July  Slut.  Tlie  soil  not 
being  suited  to  tlie  crop,  it  made  a  slow,  unsatisfactory  growth.  When 
harvested  none  had  reached  a  marketable  size.  No  just  comparison  c&n  be 
made  from  the  test,  but  the  self -blanching  varieties  seem  desirable  for  home 
gardens. 
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3417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 
2526 
2527 
A2527 


Name. 


S 
2 


1 


Boston  Market 

Boquet 

Dwarf  Enclosed  Leaved 

Early  Arlington 

Golden  Self-Blanching. . 

New  Rose  Dwarf 

New  Golden  Self -Blanching 


Greg. 

Hen. 

Greg. 

Greg. 

Salz. 

Greg. 

Leon. 


Paris  Golden  Yellow.  _ jLand. 

Silver  Spray ;Li v. 

Self-Blancher 'Salz. 

White  Plume _.|Hen. 

Wliite  Plume Greg. 
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29 
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20 


r3 
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CORN-POP  VARIETIES. 

A  comparative  test  waw  made  with  twelve  varieties  of  pop  corn,  the 
past  sejison.  All  planted  3x3  feet  and  thinned  to  three  stalks  in  a  hill. 
All  varieties  made  a  slow  growth,  and  when  harvested,  New  Strii^ed  (2558) , 
was  the  only  one  that  hiid  arrived  at  maturity.  Notes  taken  on  the  growth 
of  the  varieties  are  given  below. 
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CUCUMBERS. 

The  following  varieties  of  cucumbers  were  planted  on  June  14th,  in 
hills  six  feet  apail;  each  way  : 

All  varieties  made  a  slow  unsatisfactory  growth  throughout  the  season, 
**We8terfield'8  Chicago  Pickle,"  seemed  to  partially  recover,  gave  the  lar- 
gest return  and  produced  the  most  healthy  foliage  of  any  variety.  "Prolific 
Pickle  "  gave  the  first  fruit,  forty  nine  days  from  planting. 

In  the  last  column  of  the  table  is  given  the  number  of  pickling  cucum- 
bers, gathered  from  one  hill  of  these  vines,  from  the  time  fruit  set  until 
Sept.  30th. 
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SUMMER  SQUASH. 

A  comparative  test  was  made  with  the  following  varieties  of  Summer 
Squash. 

It  will  be  seen  that  tlie  Golden  Custai'd  (3838)  and  Summer  Crookneck 
(2846)  gave  fruit  of  edible  size  in  62  days  from  planting. 

There  seems  to  be  no  marked  difference  between  2839,  2845  and  2846, 
cjccept  in  maturity. 

Illinois  Beauty  (2841)  cannot  be  compared  with  the  Crookneck  class  ; 
it  was  of  very  slow  growth  giving  few  perfect  fruit ;  the  desirable  qualities 
of  the  squash  seem  to  be  in  the  name  and  outside  ai>i)eai'ance. 

Long  Marrow  (2842)  gave  no  i)erfect  fruit  to  judge  by,—  being  badly 
crossed  with  some  other  variety. 

The  data  noticed  is  given  below  : 
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TOMATOES. 

A  comparative  test  was  made  with  sixty-two  varieties  of  Tomatoes  the 
past  season,  including  five  duplicates. 

Seed  was  sown  in  the  hot-bed  on  May  14.  On  the  28th  fifteen  plants  of 
an  average  size  were  transplanted  in  the  hot-bed  3x3  inches,  and  on  the 
6th  of  June,  ten  plants  of  even  growth  and  vigor  were  again  transplanted 
6x6  inches. 

On  the  28th  of  June,  five  plants  of  each  variety  were  selected  of  aver- 
age si25e  and  vigor.  These  were  set  in  the  field  three  by  four  feet,  in  i^rell 
prepared  soil,  with  600  lbs.  of  a  complete  fertlizer  applied  broadcast  and 
harrowed  in— <5lean  cultivation  was  given  until  the  vines  covered  the  ground . 
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The  season  was  very  unfavorable  for  the  growth  of  tomatoes,  being  cold 
and  wet.  Notwithstanding,  they  made  a  fair  growtli,  and  gave  ripe  fruit 
as  soon  as  could  be  expected. 

None  of  the  newer  varities  can  6U|>ersede  our  old  standards,  Favorite, 
Beauty  and  Paragon,  according  to  the  results  obtained  from  this  test. 

Advance  gave  the  first  ripe  fruit  with  Fulton  Market  second  :  Yellow 
Cherry,  Red  Curraut  and  Pear-shaped  Red  ripened  in  a  less  number  of  days, 
but  these  latter  varieties  can  be  considered  nothing  but  garden  novelties. 

Ignotum  promises  well  as  fai*  as  shape,  color  and  texture  is  concerned, 
but  was  not  very  prolific. 

New  Zealand  Fig  and  New  Peach  are  novelties  worth  growing  for  home 
use,  each  having  a  fiavor  peculiar  to  themselves.  The  Peach,  as  its  name 
indicates,  resembles  that  fruit  very  much.  Their  size  however  would  not 
justify  one  in  growing  them  for  market. 

The  Prellude,  as  grown  here  this  season,  has  the  same  fault,  none  of 
the  fruits  averaging  over  two  inches  in  diameter. 

The  following  data  was  collected  during  the  season  from  which  com- 
parisons can  be  made.  In  the  column  next  to  the  last  is  given  the  average 
number  found  in  a  cluster;  while  in  the  last  column  is  given  the  habit  of 
the  vine.  U  denoting  an  upright  grower,  while  8  indicates  a  spreading 
habit: 
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TURNIPS. 

Many  farmers  liave  fields  or  small  plats  of  land  from  which  early  crops 
have  been  removed,  and  from  which  a  second  crop  in  the  form  of  turnips 
may  often  be  obtaine<l. 

For  a  comparative  test  the  following  varieties  were  sown  August  3,  with 
this  idea  in  view;  the  land  was  prepared  by  the  use  of  a  cultivator  and 
hand-rake;  the  seed  sown  in  drills,  each  drill  20  feet  long  and  18  inches 
apart;  when  the  plants  were  of  the  proper  size  they  were  thinned  to  six 
inches  in  the  row. 

The  Early  Lacrosse  seems  a  very  promising  variety,  being  the  first  to 
mature;  and,  growing  almost  entirely  out  of  the  ground,  it  is  very  easily 
harvested. 

Tlie  table  gives  the  results  as  noticed  during  the  season. 
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Fourteen  varieties  of  Rutabagas  were  sown  on  tlie  same  date,  but  none 
matured  roots  weighing  over  two  ounces,  showing  conclusively  that  these 
turnips  cannot  be  sown  so  late  in  the  season  and  produce  a  crop. 
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TEST  OF  POTATOES. 

Northern  vb.  Southern  grown  seed. — An  experiment  was  carried  on  in 
connection  with  the  Maryland  Experiment  Station  to  test  the  relative  value 
of  Northern  grown  seed  with  Southern. 

Seed  was  exchanged  in  each  case  that  had  been  grown  the  year  previ- 
ous at  the  home  station.  All  conditions  were  made  as  nearly  alike  as  possi- 
ble; the  land  was  of  similar  character,  distance  between  the  rows  was  3  feet 
6  inches  in  Vermont  and  3  feet  7  inches  in  Maryland,  and  the  distance  be- 
tween the  hills  was  18  inches  in  both  places. 

The  potatoes  were  cut  into  pieces  having  two  eyes  each,  and  the  dupli- 
cate of  each  variety  was  made  to  weigh  the  same.  The  potatoes  were 
planted  at  this  Station  June  12th,  and  dug  October  12th.  In  Maryland  they 
were  planted  on  May  4th,  and  dug  September  4th.  At  this  Station  12  hills 
of  each  variety  were  planted;  at  Maryland  only  10  hills.  In  the  following 
table  the  Maryland  residts  are  all  calculated  to  12  hills. 

The  season  was  very  unfavorable  for  the  growth  of  potatoes  in  both 
States,  the  crop  being  almost  a  total  failure  in  Vermont,  owing  to  blight 
and  decay  that  followed.  The  vines  at  this  Station  were  stricken  with  the 
blight  August  5;  very  little  decay  was  noticed  at  time  of  digging.  In  Mary- 
land the  season  was  exceedingly  wet;  although  the  vines  looked  well 
throughout  the  season,  the  excess  of  moisture  prevented  the  proper  forma- 
tion of  the  tubers. 

In  comparing  the  tables  it  will  be  seen  that  the  difference  was  in  favor 
of  ^he  home-grown  seed  in  almost  every  case.  It  is  proposed  to  continue  this 
test  another  season,  hoping  for  a  more  favorable  trial.  Following  is  the  re- 
sult of  the  experiment  in  tabular  form: 


COITPARISON  OP  POTATOES    FROM  NORTHERN    AND  SOUTHERN  SEED. 


No. 


12  hiUs. 


NAME. 


5320  Stray  Beauty. 

5321jThorbum 

5308  Dakota  Red 

5309 

5316 

5319 

5307 

5314 


Empire  State... 
Home  Comfort. 
Rural  Blush.... 

Delaware 

Farina 


YIELD  FROM  VERMONT  '  YIELD  FROM  MARYLAND 


SEED  AT  VERMONT 
EXPERIMENT  STATION. 


Merch. 

Unmer. 

Total. 

lbs.     OZ. 

lbs.   oz. 

lbs.    oz. 

7      8 

1—  8 

9—  0 

4—  7 

—12 

5—  3 

12—  5 

—  8 

12—13 

3—15 

—12 

4—11 

13—12 

—  7 

14—  3 

7—  4 

—  5 

7      9 

11     10 

1—  1 

1^   11  ; 

6—  1 

—13 

6—14 

1 

66-14 

6—  2 

.73-  0 

SEED  AT  VERMONT 
EXPERIMENT  STATION. 


Merch. 

Unmer. 

Total. 

9bs.    oz. 

lbs.     oz. 

tbs.    oz. 

6—  1 

1—  5 

7      6 

4-  1 

1     13 

5     14 

7    12 

4 

8—  0 

6    14 

12 

7—10 

7     12 

—12 

8—  8 

11—  8 

—11 

12—  3 

7—  1 

—12 

7     13 

3—12 

—  7 

4-  3 

54—13 

6—12 

61       9 
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No. 


5:}20 
5321 
5308 
5309 
5316 
5319 
5307 
5314 


12  hiUs. 


NAME. 


Stray  Beauty . . 

Thorbum 

Dakota  Red . . . 
Empire  State.  > 
Home  Comfort 
Rural   Blush.. 

Delaware 

B^arina 


YIELD    FROM    MAHTLAND 

SEED  AT  MARYLAND 

EXPERIMENT  STATION. 

Merch. 

Unrner. 

1 
Total. 

ft>a.    oz. 

ft>s.    oz. 

R»s.    oz. 

5-  5 

3-10 

8-  5 

2—  7 

4-  9 

7-  0 

7—  8 

4      0     11      3 

7—12 

3      4     11      0 

1—  8 

1      5 

2—13 

6—  9 

2-  8 

8—12 

6—  4 

2-3 

8—  7 

2—  9 

2—  4 

4—13 

1 

39—  9  I  23—  6     62—15 


YIELD  FROM  VERMONT 

SEED  AT  MARYLAND 
EXPERIMENT  STATION. 


Merch. 


Ib8.     oz. 

3~  2 

4—  8 
3—  1 
6—  8 
1—  5 

5—  4 
3—  8 
1—13 


29—  1 


Unmer. 

%8, 

oz. 

2- 

-  2 

4—  4 

4- 

-  0 

4- 

-14 

1- 

-  2 

3—  1 

2—11 

2- 

■  4 

24- 

-  6 

Total. 


Sis.    oz. 

5—  4 
8—12 

7—  1 
11-  6 

2-7 

8—  5 

6—  8 
4—  1 

53—  7 


REPORT   OF   THE   ENTOMOLOGIST. 


BT  O.  H.  PEKKIKS. 


I.  Insecticides. 

The  attention  of  entomologists  during  the  past  few  years  has  been 
especially  directed  to  the  investigation  of  remedies  which  may  be  used  to 
prevent,  or  at  least  to  check,  the  devastation  of  injurious  insects,  and  very 
much  has  been  accomplished  in  this  direction.  A  long  list  of  substances,  all  of 
which  are  more  or  less  highly  recommended,  might  be  given.  Some  of  them 
are  very  useful,  some  of  little  or  Ao  value,  but  no  complete  list  will  be 
attempted  in  this  paper.  It  will  better  serve  the  needs  of  the  farmer  if  a 
few  of  the  most  valuable  are  given.  It  should  be  noticed  at  the  outset  that 
no  mixture,  however  good  in  itself,  is  always  satisfactory  in  its  results. 
Any  insecticide  may  be  so  applied  or  at  such  a  time  that  it  will  be  of  no 
value,  so  that  in  the  use  of  any  such  substance  both  the  method  and  time  of 
application  need  to  be  considered.  These  are  chiefly  determined  by  the 
nature  of  the  insects  to  be  destroyed  and  of  the  plants  infested.  If  anyone 
is  in  doubt  as  to  this  matter  and  will  make  his  wants  known  at  this  Station 
we  shall  be  very  glad,  at  any  time,  to  give  such  information  as  may  be  in 
our  power. 

I  think  that  there  are  no  insecticides  known  which  are  of  more  universal 
use  and  more  efficient  than  Paris  green  and  London  purple.  There  are  no  in- 
sects which  are  not  injuriously  affected  by  these  poisons  if  they  take  them 
with  their  food,  and  yet  it  seems  to  be  well  established  that  there  is  very 
little  danger,  either  to  man  or  stock,  from  their  use,  since  there  is  no  neces- 
sity that  an  injurious  amount  of  the  arsenic  which  they  contain  should  reach 
the  food  of  either.  On  the  whole  the  London  purple  is  better  as  an  insecti- 
cide, because  it  is  much  cheaper  and  quite  as  effective.  A  mixture  of 
London  purple  one  ounce,  and  water  ten  or  twelve  gallons,  is  strong  enough 
for  most  purposes  and  not  so  strong  as  to  materially  damage  the  foliage  of 
plants  or  trees.  If  used  on  plum  trees  or  large  shade  trees  it  is  well  to  add 
about  a  pound  of  wheat  flour  to  the  above,  as  this,  when  well  mixed, 
makes  the  whole  more  adhesive,  and  thus  it  stays  better  where  it  is 
placed.  For  small  plants,  or  a  few  trees,  a  common  hand  force  pump  is  all 
that  is  needed,  while  many  contrivances  are  to  be  had  for  more  exten- 
sive operations.  Most  of  the  common  sorts  of  injurious  insects  can  best  be 
attacked  in  early  Spring  ;  those  on  fruit  trees  not  till  the  blossoms  have  all 
fallen.    However,  the  time  varies  greatly  in  different  cases  and  no  universal 
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rules  can  be  laid  down.    Very  much  has  been  said  of  late  concerning  kero- 
sene emulsions,  f ormulsB  for  the  preparation  of  which  were  given  in  Bulletin 
No.  9  of  this  Station,  and  these  have  proved  exceedingly  useful  since  they 
are  destructive  to  most  insects  and  are  not  poisonous.    That  most  convenient- 
ly  prepared  and  I  think  on  the  whole  best,  is  made  by  mixing  one  quart  soft 
soap,  or  one-fourth  pound  bar  soap,  with  one  or  two  quarts  of  boiling  water; 
as  soon  as  the  soap  is  dissolved  stir  in  one  pint  of  kerosene.    This  must  be 
churned  with  a  pump  syringe  or  in  some  way  until  so  thoroughly  mixed 
that  the  oil  does  not  rise  when  the  mixture  stands.     When  it  is  thus  mixed 
and  is  to  be  used,  add  enough  water  to  make  fifteen  pints  of  the  whole.   This 
is  Prof.  A.  J.  Cook's  formula.     The  Persian  Insect  Powder  I  have  used, 
sometimes  with  very  little  effect,  sometimes  very  satisfactorily,  and  others 
have  had  about  the  same  experience.    It  is  better  not  to  use  it  dry,  but  mixed 
with  water.    The  strength  may  vary  according  to  circumstances,  but  for 
ordinary  use  a  large  teaspoonf  ul  stirred  in  a  gallon  of  water  will  be  sufficient. 
Cabbage  worms  and  other  soft-bodied  larvee  are  destroyed  by  this  mixture. 
In  previous  articles  I  have  recommended  the  use  of  Carbolic  Acid,  and  I  wish 
now  to  add  a  few  words  concerning  this  substance.    For  the  purpose  we  are 
considering  the  cheapest  crude  acid,  which  is  a  dark  liquid,  is  sufficient. 
This  should  cost  not  more  than  seventy-five  cents  a  gallon  and  could  be 
bought  in  quantities  from  the  manufacturer  for  considerably  less.     It  will 
probably  be  found  valuable  as  a  fungicide,  and  is  certainly  of  value  as  an 
insecticide.    It  may  be  mixed  with  seventy-five  or  a  hundred  times  its  bulk 
of  water  and  sprayed  over  trees  or  plants,  or,  as  Prof.  A.  J.  Cook  suggests, 
may  be  used  in  an  emulsion,  made  like  the  kerosene  emulsion  except  that 
the  acid  replaces  the  oil.    It  may  also  be  mixed  with  lye  water  or  strong 
soft-soap  water,  and  is  better  than  any  other  wash  for  protecting  trees  against 
borers,  bark  lice  or  other  such  insects.    A  very  convenient  mixture,  which 
may  be  used  under  almost  any  conditions,  is  made  by  mixing  common  plas- 
ter with  carbolic  acid,     About  one  part  of  the  latter  to  fifty  of  plaster.    In 
this  form  it  can  be  used  as  a  powder. 

What  is  known  as  the  Bordeaux  mixture  is  probably  the  best  fungicide 
as  yet  discovered,  and  seems  of  value  as  a  remedy  for  pear  blight,  black 
knot  and  the  like.  This  is  not  an  insecticide  and  yet  is  useful  when  plants 
are  infested  with  aphis  and  such  like  insects.  To  make  this,  two  pounds  of 
quick  lime  is  slaked  in  three  gallons  of  water,  and  when  this  is  cool  pour 
into  it  a  solution  of  three  pounds  Sulphate  of  Copper  in  three  gallons  of  hot 
water  and  mix  the  whole  thoroughly,  then  add  five  gallons  more  of  water. 
At  the  Ohio  Station  this  has  been  made  to  serve  both  as  a  remedy  for  cur- 
culio  and  fungi,  by  adding  London  purple,  a  little  less  than  one  ounce  to  the 
above  quantity  of  liquid.  If,  as  seems  very  probable,  this  mixture  proves 
thoroughly  efficient  both  as  a  remedy  for  disease-producing   fungi   and 
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troublesome  insects  it  will  be  of  the  greatest  value.    Of  course  other  fun- 
gicides may  be  poisoned  in  the  same  manner. 

Another  substance  which  has  been  used  for  some  time  in  Europe  and  is 
now  being  used  more  and  more  in  this  county,  is  Bisulphide  of  Carbon,  a 
liquid  which,  like  benzine,  readily  passes  into  vapor.  It  is  not  ranked  as  a 
poison,  but  the  vapor  is  very  inflammable  and  the  only  danger  to  be  guarded 
against  while  using  it  and  immediately  after  is  from  fire.  A  spark  may 
cause  serious  explosion  if  it  reaches  the  vapor.  This  substance  is  of  value 
where  most  insecticides  are  useless — that  is  underground.  It  has  been  very 
successfully  used  in  the  vine  growing  districts  of  ;Europe  to  destroy  phyl- 
loxera. Holes  are  made  in  the  ground  by  an  iron  or  hard-wood  bar  and  a 
small  quantity  of  bisulphide  is  poured  into  each  hole,  which  is  at  once 
stopped  by  a  lump  of  clay  or  any  thing  convenient.  The  liquid  speedily 
becomes  vapor  and  penetrates  the  soil  killing  all  insects  in  the  immediate 
^vicinity. 

Burrowing  animals  can  be  destroyed  by  pushing  a  wad  of  cotton  soaked 
with  this  liquid  into  the  holes  and  then  closing  them.  A  small  quantity 
poured  into  an  ant  hill  usually  destroys  all  the  inmates.  Where  the  white 
^rubs  or  wire  worms  are  very  abundant  this  substance  would  be  more  likely 
to  destroy  them  than  any  other.  As  a  remedy  for  the  white  grub  I  very 
confidently  recommend  this  fluid,  used  as  above  indicated,  about  a  tea- 
spoonful  in  each  hole.  The  amount  needed,  depth  of  holes  and  distance  from 
each  other,  vary  with  the  soil,  abundance  of  the  insects,  etc.,  and  can  only 
be  certainly  determined  by  experiment.  In  ordinary  soil  holes  may  be 
made  as  deep  as  the  grubs  may  be  found  and  four  or  five  feet  distant  from 
each  other.  Moth-infested  closets,  cases  etc.,  may  be  treated  with  bisul- 
phide with  good  success.  The  odor  of  the  vapor  is  very  noticeable,  and  so 
long  as  it  is  at  all  strong  no  spark  of  fire  must  be  allowed  to  reach  it  lest 
explosion  follow.  After  using,  if  it  be  in  a  house,  thorough  ventilation  speed- 
ily removes  all  danger.  The  bisulphide  in  pound  bottles  costs  about  thirty 
cents,  but  it  can  be  obtained  from  the  manufacturers  in  larger  quantities 
for  twelve  cents.  It  is  not  likely  that  any  root  infesting  insect  could  with- 
stand this  vapor.  At  any  rate  it  is  the  first  remedy  I  should  try  if  I  had 
such  insects  to  deal  with.  Any  robe,  fur  coat  or  similar  article  which  has 
become  infested  with  moths,  could  be  more  successfully  treated  by  using 
this  fluid  than  in  any  other  way.  Of  course  such  articles  must  be  shut  up 
in  tight  boxes,  or  if  not  too  large,  in  a  paper  flour  sack. 

White  Hellebore  is  a  mild  poison,  more  serviceable  against  the  currant 
worm  and  rose  slug  than  other  insects.  Used  as  a  liquid,  a  full  tablespoon- 
f  ul,  a  little  more  does  no  harm,  mixed  with  a  gallon  of  water,  it  is  better 
than  when  used  dry.  A  very  convenient  insecticide  is  made  by  mixing 
kerosene  with  plaster  or  any  fine  powder,  just  so  much  that  the  powder  will 
remain  a  powder  so  that  it  can  be  dusted  over  plants.    This  is  especially  of 
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use  in  the  case  of  soft-bodied  insects.    Kerosene  and  lard  makes  a  good 
ointment  to  use  on  poultry  to  destroy  lice. 

In  my  own  experience  with  insecticides,  I  liave  used  one  which 
from  its  simplicity  may  fail  to  attract  very  much  consideration,  and 
may  even  appear  absurd  to  some,  but  I  have  found  it  exceedingly 
useful.  It  is  nothing  more  than  forcing  the  insects  from  the  plants 
on  which  they  are  feeding  by  a  stream  of  w^ater  from  hose  or  force-pump. 
I  was  led  to  try  this  method  some  years  ago  when,  in  a  conservatory  open- 
ing directly  from  the  house,  fumigation  by  tobacco  was  not  practicable, 
and  the  place  has  never  received  any  other  than  hydropathic  treatment. 
Whenever  aphis,  mealy  bug  or  scale  appear  on  plants,  they  are  promptly 
knocked  off  by  a  small  jet  made  by  putting  a  finger  partly  over  the  hose- 
nozzle.  Few  ever  suflSciently  recover  from  the  effects  of  this  to  make  their 
way  back  to  the  leaves  or  stems  of  the  plants,  but,  if  they  do,  a  second 
dose  finishes  them,  and  this  conservatory  by  reason  of  this  treatment  has, 
for  six  years,  been  unusually  free  from  the  common  pests  of  such  places, 
and  very  badly  infested  plants  that  have  been  sent  to  me  have  in  the  same 
manner  been  freed  from  their  enemies.  Plants  or  shrubs  growing  in  the 
open  air  could  be  treated  in  this  way,  for  no  very  strong  force  in  the  stream 
is  needed,  any  force-pump  will  do  where  there  is  no  regular  water  supply. 
Of  course  it  is  only  claimed  for  this  method  that  it  is  applicable  when  the 
infesting  insects  are  soft-bodied  and  sluggish.  It  would  be  of  no  avail 
against  hard-bodied,  active  insects,  but,  in  such  a  case  as  that  given,  it  is  a 
most  convenient  and  efficient  method  and  is,  I  believe,  capable  of  a  more 
extended  application,  for  not  only  aphides  and  mealy  bugs,  but  tender 
larv8B  and  grubs  could  be  disposed  of  in  this  way  on  any  small  shrub  or 
plant. 

Various  species  of  fungi,  which  by  growing  in  or  upon  the  larvae  of 
injurious  insects  destroy  them  are  now  being  studied  in  different  parts  of 
the  country  and  in  some  cases  the  results  of  experiments  warrant  the  belief 
that  many  species  may  be  checked  in  this  manner.  Parasitic  insects  have 
for  years  been  looked  upon  as  allies  and  most  justly.  Many  times  the 
rapid  decrease  in  numbers  of  Canker-worms,  or  other  devastating  insects 
has  been  due  to  the  attack  of  some  parasite.  There  are  also  many  insects, 
such  as  the  lady-birds,  which  devour  the  eggs  or  larvae  or  even  the  adult  of 
destructive  insects  and  are  thus  highly  beneficial.  The  insectivorous 
nature  of  many  of  our  birds  is  well  known  and  those  that  are  thus  helpful 
should  be  encouraged  in  every  way.  Toads  are  exceedingly  useful  as  insect 
destroyers. 

It  is  important  that  whenever  any  course  of  treatment,  by  spray- 
ing or  otherwise  is  found  to  be  serviceable  in  destroying  insects  it 
should  be  persisted  in  for  some  time  without  intermission.  A  break  in 
poisoning  may  give  the  few  insects  uninjured  time  to  multiply  sufficiently 
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to  replace  all  destroyed,  and  thus  the  labor  is  lost.  It  is  also  important  that 
all  those  in  any  neighborhood  troubled  by  any  particular  species  of  insects 
co-operate  in  their  extermination,  that  those  who,  by  care  and  expense, 
have  in  a  measure  freed  their  trees  or  crops  from  their  foes  may  not  be 
OTerrun  by  hordes  escaping  from  their  neighbors'  grounds.  During  the 
coming  season  numerous  experiments  will  be  made  to  ascertain  more  com- 
pletely the  best  materials,  proper  strength  of  solutions,  etc  ,  which  should 
be  used  for  the  destruction  of  injurious  insects. 

Insects  Injurious  to  the  Elm. 

In  the  following  pages  it  is  proposed  to  discuss  some  of  the  more  im- 
portant insect  foes  of  the  common  elm,  but  it  is  hoped  that  what  is  said 
will  be  of  more  general  interest  than  the  subject  may  indicate,  for  as  will 
be  seen,  many  of  the  enemies  of  the  elm  are  also  destructive  to  fruit  trees, 
others  are  equally  so  to  crops.  Simdry  and  in  some  cases  urgent  requests 
for  information  respecting  these  insects  have  come  to  the  writer  during  the 
past  year  and  what  follows  is  an  attempt  to  reply  to  such  requests.  Surely 
no  apology  should  be  needed  for  a  discussion  of  the  insects  infesting  the 
elm,  since  by  reason  of  its  beauty,  hardiness  and  other  good  qualities  it 
stands  pre-eminent  among  shade  trees,  and,  viewed  from  the  most  com- 
pletely matter  of  fac.t  stand-point,  the  money  value  of  a  fine  elm  and  the 
value  of  real  estate  in  a  place  well  shaded  by  them,  is  such  that  the  threat- 
ened destruction  of  this  tree  must  rause  much  alarm.  It  is  a  fact  that  the 
elms  of  Vermont  are  threatened  by  a  number  of  very  pernicious  insects. 
There  are  about  forty  different  species  of  insects  found  attacking  the  elm 
in  Vermont,  and  I  may  say  at  once  that  by  elm  1  mean  only  the  White  or 
American  elm.  The  Slippery  elm  and  Cork  elms  are  beset  by  other  species, 
but  I  can  not  speak  of  them  now.  It  is  noticeable  that  most  of  the  insects 
injurious  to  the  elm  are  quite  small  and  not  conspicuously  colored;  this  is 
noticeably  true  of  those  which  are  especially  injurious,  some  of  which  are 
scarcely  discemable  by  the  unaided  eye.  Herein  is  one  difficulty  in  de- 
stroying these  pests.  Tlie  great  size  of  the  trees  and  the  many  hiding 
places  which  the  irregularities  of  bark  and  branches  afford  together  with 
the  small  size  of  the  insects  make  it  a  very  laborious  task  to  drive  out  or 
exterminate  the  intruders  if  they  have  once  secured  their  habitation,  and 
yet,  as  abundant  experiment  proves,  it  is  less  tedious  and  expensive  a  task 
than  might  be  supposed.  All  leaf  eaters  may  be  successfully  dealt  with 
and  without  great  cost  by  the  use  of  a  force-pump,  hose  and  spray-nozzle, 
the  size  and  consequent  cost  of  the  apparatus  varying  as  more  or  fewer 
trees  are  to  be  sprayed.  A  very  common  insect  in  many  parts  of  this 
State  is  the 
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MOURNING  CLOAK  BUTTERFLY. 
The  larvSB  of  many  motha  and  a  few  butterflies  feed  upon  the  leaves  of 
the  elm.  A  few  only  can  be  bo  much  aa  named  here.  The  butterfly  named 
aboTe  (Vanessa  antiopa,  Linn),  is  one  of  the  last  seen  m  the  fall  and  first 
in  spring,  and  it  Bometimes  appears  after  several  warm  days  in  winter.  It 
is  two-brooded,  and  the  last  brood  hibernates  in  the  perfect  state,  and  may 
be  found  about  outbuildings  or  in  a  sheltered  nook  at  any  time  during  the 


(Figure  1.) 

Figure  1  shows  tlie  familiar  outlines  of  this  insect.  The  general  color 
of  thewingsia  maroon,  bordered  by  a  buff  band  and  with  bright  bluespots, 
while  the  under  surface  has  much  the  color  of  a  half-burned  coal. 

The  larvas  (Fig.  3j  ia  a  spiny,  rather  formidable-looking 
worm,  which  feeds  upon  the  leaves  of  the  poplar  and  willow, 
as  well  as  tJie  elm.    It  is  not  often  so  abundant  as  to  do  great 

TUSSOCK  MOTH. 

The  Tussock  Moth,  {Orgyia  levcostigma,  S.  A  -4.),  is  one  of 
our  common  moths,  and  its  larvae  often  does  much  damage  to 
the  foliage  of  various  trees.  It  is  quite  a  general  feeder,  attack- 
ing all  kinds  of  fruit  trees  and  many  shade  and  foreet  trees. 
(Figure  S.)      The  caterpillar  is  shown  in  Figure  3.     'Wlien  fully  grown  it  is 
one  of  the  most  attractive  of  all  larvae.    The  head  is  bright  red  and  there  is 
a  red  spot  on  thejninth  and  another  on  the  tenth  ring.    A  wide  velvet-iike 
black  band  extends  along  the  back,  on  each  side  of  which  is  a  narrow  bright 
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yellow  line,  and  below  these  a  black  or  sometimes  brown  line  on  each  side 
and  below  each  ot  these  a  second  yellow  line.  Over  the  whole  body  are 
thinlv  scattered  light 
jellow  hairs,  while 
there  are  tufts  as  seen 
in  the  figure  of  yellow 
or  whit«  hairs,  and  on 
the  back  behind  the 
head  are  four  short, 
thick  tufts  also  of  light 

haire,    while   the  two  ' 

long   brushes    coding 

from    the    head     are  {Figure  3.) 

bUck.  as  is  that  from  the  posterior  end.  The  male  moth  is  seen  in  Figure  4. 
It  is  not  a  showy  insect,  the  general  color  being  grayish,  with  darker 
blotches  and  markings.  The  female,  few  ever  notice,  and  fewer  would 
recognize  her  an  a  moth  if  they  did  see  her.  Her  form  and  general  appear- 
ance as  she  reste  on  the  cocoon  from  which  she  came,  is  shown  in  Figure  5, 
copied  from  Dr.  Riley. 
She  19,  8H  the  figure 
}\        mM       \  I  shows,     wingless,      and 

even  her  legs  are  very 
S  weak,  so  that  she  hardly 
moves  from  the  place 
where  she  emerged  from 
the  chrysalis,  and  upon 
the  cocoon  she  lays  her 
{Figure i.)  (Figures.)  eggs.    As   these   hatch, 

the  young  larvae  creep  tt>  the  leaves,  upon  which  they  feed.  They  usually 
hatch  in  this  region  about  the  Ist  of  July,  sometimes  earlier;  farther  south 
they  hatch  much  earlier  and  there  is  a  second  brood  later,  but  in  New  Elng- 
land  there  is  but  one  brood  during  the  season.  Still,  as  the  eggs  do  not  aJI 
hatch  at  the  same  time,  larvje  of  very  different  ages  may  be  found  together. 
Wlien  fully  grown  the  larvie  cease  feeding,  spin  cocoons  and  change  to  pu- 
pie  to  emerge  in  a  couple  of  weeks  as  moths  when,  after  pairing  and  laying 
their  eggs,  they  die.  As  an  instance  of  how  abundant  this  insect  may  be, 
I  may  refer  to  an  instance  given  by  Dr.  Lintner,  who  statee  that  in  1883, 
four  meu  employed  to  collect  eggs  and  cocoons  in  Central  Park,  New  York, 
obtained,  between  August  13th  and  October  Iflth,  thirteen  bushels  of  co- 
coons. Dr.  Iiintner,  in  his  second  report  as  Entomologist  of  New  York, 
gives  an  account  of  a  wholly  new  mode  of  attack  made  by  this  insect  upon 
the  elms  in  Albany.  Instead  of  feeding  as  usual  upon  the  leaves,  they  at- 
tacked the  newly  grown  twigs  girdling  them  so  completely  that  soon  after 
the  wind  broke  them  off  and  strewed  them  on  the  ground. 
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(Figure  6,) 


CANKER  WORM. 
In   this     State  I  think    the    Canker    Worm    (Anisopteryx    vemata, 
Peck),  has  more  often  ravaged  the  apple  trees  tlian  the  elm,  yet  it  is  and  has 
always  been  one  of  the  worst 
enemies  of  the  latter.     A  full 
description  of  so  well-known 
an  insect  is  hardly  necessary,  • 
especially  as  the  figures  give 
accurate  representations  of  it 
in  various  stages.    Figure  6  a 
showing  the  winged  male,  b 
the   wingless   female ;    while 
figure  7  a  shows  the  larvae,  c,  d  enlarged  portions  of  the  side  and  back  show- 
ing the  light  longitudinal  lines  which  extend  from  end  to  end.    The  egg  is 
shown  greatly  enlarged  in  figure  7  6.     For  the  most  part  the  eggs  are  laid  in 

the  spring  when  the  moths  come  from  the 
chrysalis  in  the  ground  and  the  females 
creep  up  the  trunks  and  along  the  branches 
to  the  unfolding  leaves,  upon  which  the 
larvae,  which  are  measuring  worms,  feed 
until  July,  when  having  reached  their  full 
growth  they  let  themselves  to  the  ground, 
burrow  below  the  surface  a  few  inches 
and,  except  a  few  that  appear  as  mojths 
(Figure  7.)  in  the  fall,  remain  until  spring.    The  old 

method  of  putting  bands  of  canvas,  or  similar  material,  about  the  trees, 
after  smearing  them  with  cheap  printer's  ink  or  some  sticky  material  in 
order  to  prevent  the  female  from  ascending  the  tree,  is  always  more  or  less 
effective,  usually  quite  so  if  the  bands  are  in  plac«  eaily  in  the  spring 
before  the  moths  appear.  Spraying  with  arsenites  has  also  proved  satisfac- 
tory. 

FALL  CANKER  WORM. 

This  species  (Anisopteryx  pornetaria,  Riley),  is  very  similar  to  the  pre- 
ceding and  was  confounded  with  it  by  entomologists,  until  Dr.  Riley 
proved  it  to  be  distinct. 
Figure  8  shows  this  species 
male  winged  a,  and  female 
wingless  b.  By  comparing 
this  with  figure  7  the  resem- 
blances as  well  as  differ- 
ences may  be  seen.  Tlie 
latter  appear  more  promi- 
nent in  the  lai-vse  and  egfr, 
as  may  be  seen  by  comparing 


(Figure  8,) 
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&gana  7  and  9.  This  species  eme^en  from  the  cbiyaalis  and  lays  its  eggB 
in  the  fall,  hence  if  bands  are  to  be  used  to  prevent  the  ascent  of  the 
females  the;  must  be  in  place  in  the  fall.  The  larvee  of  both  species  feed 
in  the  growing  leaves  and, 


of  c 


On 


the  spring, 
account  of  the  lack  of  wings 
in  ttie  females  of  all  three  of 
the  species  just  considered, 
they  can  none  of  them  spread 
rapidly  from  one  locality  to 
another,  and  this  fact  gives 
encouragement  to  those  con- 
(Figure  9.)  tending  against  them,   since 

it  is  necefiearily  much  easier  to  control  a  pest  which  is  confined  to  a  lim- 
ited area  than  if  it  is  widespread. 

FALL  WEB  WORM. 

This  moth  (Byphantria  minea,  Drury),  is  another  serious  enemy  of 
the  elm.  From  the  size  and  consequent  conapicuousness  of  the  webs  it 
would  seem  easy  to  find  and  remove  them,  but  they  sometimes  appear  in 
large  numbers  and  do  much  mischief  before  they  are  destroyed.    Whole 


(FiffJtrt  !( 


rows  of  elms  are  sometimes  entirely  denuded  of  foliage  through  the  ravages 
of  this  insect.  'The  general  appearance  of  the  moth  at  rest  with  its  eggs  is 
shown  in  figure  10  a  and  b,  while  figure  11  /  shows  the  same  with  ex- 
panded  wings.  The  moth  is  often  pure  white,  but  it  is  also  oft«n  spotted 
with  black.  Figure  10  shows  the  variation  of  the  wings  in  this  respect. 
The  lame  also  vary  in  color  and  somewhat  in  markings.    Some  as  figure 
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11  a  and  c, 


[Figure  11.) 
■e  dark  along  the  back,  while  others  as  figure  11  b,  b 


'  light. 


merely  spotted  with  dark.  The  form  ajid  appearance  is  shown  in  figute  11, 
which  is  taken  from  one  by  Dr.  Riley,  in  which  the  larrie  are  somewhat 
enlarged.  The  general  color  of  the  larvBB  la  olive  or  greenish  yellow.  It 
is  clothed  with  long,  yellow  or  light  hairs.  The  head  is  black.  In  the 
South  this  insect  has  two  broods,  but  here  there  is  only  one.  It  is  not 
very  common  here  at  any  time.  The  larvte  feed  upon  the  leaves  until  July 
or  August,  when  they  change  to  chrysalids,  in  wliich  state  they  remain 
about  a  week,  coming  out  as  perfect  moths  in  August  and  September. 
Unlike  the  tent  Caterpillar,  wliich  the  Web-worm  somewhat  resembles, 
it  does  not  ordinarily  leave  its  web  to  feed,  but,  as  new  leaves  are  needed, 
it  extends  its  web  over  them,  always  feeding  in  its  shelter.  Gathering 
the  webe  and  burning  them  is  certainly  effective  as  a  remedy  and  perhaps 
as  cheap  as  any  if  the  webs  are  not  very  numerous,  and  the  infested  trees 
small,  but  the  cheapest  and  best  method,  all  in  all,  is  undoubtedly  spraying 
with  London  purple,  which  should  be  done  about  the  last  of  May,  or  in  a 
late  season,  early  in  June. 

The  larvffi  of  quite  a  number  of  other  moths  and  butterflies  attack  tlie 
elm,  but  none  of  them  do  serious  damage  in  this  State. 

Of  the  great  tribe  of  beetles  there  are  several  which  infest  the  elm  and 
one  or  two  of  them  are  serious  peeta.  Perhaps  the  most  destructive  of  all 
insects  at  present  attacking  the  elms  in  Vermont  is  the 

ELM  BORER. 
This  is  a  small,  brown  beetle  (Saperda  tridentata.  Oliv.')  of  the  form 
and  size  shown  in  figure  13.    Along  the  outer  side  of  each  wing  cover  is  a 
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dull  red  line  from  which  three  triangular  points  project  inwards,  as  the  fig- 
ure shows.  On  the  thorax  are  also  two  red  lines.  The  larva,  figure  12,  is 
much  like  many  other  boring  larvae,  a  footless,  white,  large-headed  worm, 
about  three-fourths  of  an  inch  long.  The  head  and  first  three  segments  are 
brown.  The  eggs  are  laid  on  the  bark  in  June  and,  as  the  larvas  hatch,  they 
bore  into  and  through  the  bark  and  into  the  sapwood.  Unlike  many  borers 
it  does  not  work  its  way  deeply  into  the  wood,  but  burrows  over  the 
surface  destroying  the  connection  of  wood  and  bark  so  that  the  latter  can 

be  readily  peeled  off.  This  burrowing  may 
extend  around  the  tree  and  girdle  it  so  that 
it  dies  speedily.  The  larvse  grow  rapidly 
during  the  summer,  and  Dr.  Fitch  says  that 
after  hibernating  the  first  winter,  they 
change  to  pupae  the  following  spring,  from 
which  in  June  or  July  they  come  as  beetles, 
but  it  is  possible  that  most  of  them  remain 
another  year  in  the  tree,  coming  to  matur- 
ity only  after  the  second  winter.  It  is  cer- 
(Figure  IJ,)  tain   that   three  different  sizes  of  larvae 

may  be  found  in  the  same  tree,  indicating  as  many  different  seasons  of 
growth.  When  these  borers  have  fairly  gotten  possession  of  a  tree  there  is 
not  much  that  can  be  done  for  it  except  to  cut  it  down  and  bum  it,  at  least 
enough  to  destroy  the  larvae  which  are  in  it.  If  the  borers  be  not  too  numer- 
ous they  can  be  cut  out  with  a  sharp  chisel  driven,  if  necessary,  by 
a  mallet.  Woodpeckers,  of  all  birds,  would  be  most  helpfid,  though  titmice 
may  eat  some  of  the  eggs.  Alkaline  washes  applied  to  the  trunk  after  a 
thorough  scraping  tends  to  prevent  the  beetles  from  depositing  their  eggs 
though  they  are  not  of  great  value. 

Another  smaller  beetle ,  imported  on  European  elms,  has  done  mruch 
mischief  in  some  parts  of  the  country.  It  has  not  yef  appeared  here  in  any 
large  ntunbers,  but  may  at  any  time  become  as  serious  a  pest  here  as  it  has 
elsewhere.    It  is  known  as  the 

ELM  LEAF  BEETLE. 

In  form  and  size  this  beetle  {Galeruca  xanthomelaenay  Schr,)  is  much 
like  the  conmion  striped  cucumber  beetle  and  somewhat  like  it  in  color.  The 
upper  surface  of  the  body  is  light  yellow  with  a  black  spot  on  the  head, 
three  on  the  thorax,  a  stripe  along  the  line  of  junction  of  the  wing  covers, 
a  wider  one  along  the  outer  edge  of  each,  and  a  short  more  or  less  distinct 
stripe,  which  sometimes  does  not  amount  to  more  than  an  elongated  blotch, 
on  the  upper  end  of  each  wing  cover.  The  body  is  covered  with  fine  hairs. 
The  larva  is  a  small,  cylindrical  worm  about  half  an  inch  long,of  a  dark  yel- 
low or  yellowish  black  color,  and  along  the  back  of  the  full  grown  larvae  is 
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a  wide  yellow  stripe,  and  there  ia  a  Bimilar  stripe  along  each  side.  Tufts  of 
stiff  hcurs  are  scattered  over  the  body.  The  larvfe  when  grown  descend  to 
the  ground  in  which  they  paas  through  the  pupa  stage  and  come  out  as 
beetles  in  August.  The  larree  feed  from  May  or  June,  probably  not  before 
June  in  this  State,  until  August.  Both  larree  and  beetles  feed  upon  the 
foliage.reducing  the  leaves  to  skeletons  very  speedily.  As  remedies,  troughs 
placed  about  the  trunks  at  the  ground  filled  with  kerosene,  so  that  as  the 
larvce  creep  down  they  will  be  taken,  have  proved  effective;  this  Hr.  Glover 
suggests,  but  more  recently  Prof.  Smith  of  Rutgers  College  has  tried  spray- 
ing with  London  purple  with  excellent  success,  and  probably  this  treatment 
is  more  efficient  and  cheaper  than  any  other.  This  beetle  has  not  appeared 
here  in  any  considerable  numbers  and  may  never  become  troublesome  in 
our  northern  climat«.  Still  it  has  been  gradually  working  northwards,  and 
may  yet  become  a  pest  of  our  Vermont  elma,  since  I  have  found  it  in  Bur- 
lington, though  not  abundantly. 

MAY  BEETLE. 

The  conimon  May  beetle,  {Lacknostema  fuica,  Frohl.),  the  larva  of 
which  is  the  well  known  and  very  injurious  White  Grub,  is  oft«n  a  serious 
injurer  of  the  elm  as  of  other  trees.  The  injury  is  done  by  the  beetles  after 
they  come  from  the  ground  in  the  Spring,  when  they  devour  the  buds  and 


(Figure  13.) 
Young  leaves  of  eiiade  and  other  trees.    Figure  13,  shows  the  insect  in  both 
perfect  and  larvae  state.    For  a  more  pomplete  account  of  this  Insect  we 
refer  to  last  year's  Report  of  the  Station. 
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PLA.NT  LICK 
Perhapa  no  more  troublesome  insects  infest  plants  than  plant  lice. 
In  these  insects  the  mouth  is  furnished  with  a  proboacis  for  piercing 
and  sucking,  and  bj  means  of  this  apparatus  the  sap  is  token  from 
plant  or  bee,  often  in  such  amount  as  to  materially  weaken  it  or 
even  destroj  it.  Several  species  belonging  to  this  farailj  are  found 
on  the  common  elm,  but  only  two  or  three  have  proved  especially  in- 
jurious. A  bark  louse  much  like  that  of  the  apple  tree,  familiar  to  all,  is 
found  sometimee  covering  the  branches  of  the  elm,  but  it  is  not,  at  least  in 
this  region,  verj  common.  A  more  common  and  far  more  destructive  spe- 
cies is  one  brought  originallj  from  Europe  on  imported  elms.  This  Is 
known  as  Ooxwyparia  vlmi,  Oeoff. 


PLAST  nee. 


It  ia  quite  commoii  od  etma  in  Barlington,  and,  together  with  the  borer 
meatjoned  before,  is  doing  much  to  deetroj  them.  We  are  nmcli  indebted 
to  Hr.  L.  0.  Howard,  Assistant  Entomolt^ist  at  the  TJ.  S.  Department  of 
Agriculture,  for  a  very  valuable  and  thoroughly  worlced  out  life  bi^orj  of 
this  insect.  The  accompanying  figures  are  copied  from  Ur.  Howard's  paper- 
I  have  been  able  to  verify  many  of  Mr.  Howard's  statements  by  my  own  ob- 
servations. The  life  history  of  both  this  insect  and  the  Oall  Louse  is  of  so 
great  interest  in  itself,  aside  from  the  economical  value  which  it  poeseesea, 
that  more  space  nill  be  given  it  than  wouM  otherwise  be  deeir^le  in  a 
paper  like  this.  It  has  existed  on  our  elms  for  several  years,  I  do  not 
know  just  how  long,  and  is  now  abundant  on  some  of  them.  In  the  late 
fall  and  during  the  winter,  adult  insects  having  the  form  shown  highly 
magnitied  (the  line  at  the  side  of  each  shows  its  actual  length)  in  fig.  14,  a  b 
c,  may  be  found  in  the  crevices  and  under  the  scales  of  the  bark  of  elms. 
Tliey  are  liglit  yellow,  with  a  smooth  somewhat  shining  surface.  They  rest 
oa  and  are  more  or  less  covered,  sometimes  almost  wholly,  by  a  white  cup- 
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like  cushion  made  of  wazj  filfttneute  as  seen  id  fig.  14,  d.    At  this  time 
they  are  either  dormant  or  extremely  sluggish.    On  being  brought  into  a 
warm  room  they  soon  begiu  to  bend  their  backs  a  little,  curving  more 
or  lees  completely,  as  seen  at  b.    On  the  approach  of  spring,  they  be- 
come active,  and  Mi.  Howard  says,  that  the  females  cast  their  akin  once, 
and  the  males  form  a  cylindrical  cocoon  from  the  white  filaments  which 
they  secrete.    Fig.  IS  b.  shows  theee  cocoons  grouped  on  a  limb.    Mr. 
Howard  has  discovered  two  claasee  of  males,  one  of  which  (fig.  IG)  seems  to 
be  only  partially  developed,  the  wings  especially  being  imperfect,  yet  these 
males  appear  to  be  sexually  perfect.     They  come  from  the  cocoons  several 
•days  before  the  tme  males  (fig.  IS  c),  which  aside  from  the  more  slender  and 
k  otherwise   differently  formed  body,  have 
well  developed   wings.     The  females  are 
destitute  of    wings,  as  fig.  15  a,    which 
gives  the  form  before  impregnation  shows. 
After  this  the  form  changes  and  a  single 
egg  fills  the  abdomen.    The  insect  is  now 
fixed  by  its  beak  to  the  twig  or  other  part 
of  the  tree;  she  ii  about  .06  inch  long.  The 
larva  (fig.  17)  is  a  singular  looking  creature, 
very   minute  at  first,   but    growing   and 
changing  its  form  until  it  develops  either  a 
winged  male  or  wingless  female.     While 
the  females  are  attached  to  the  twigs  they 
sometimes  become  over   full  of  sap  and 
it  exudes  in   drops   so  that  if  the  trees 
(Figure  16.)  are    jarred  a  shower  of    clear  drops  of 

"*'  honey  dew"  fall  to  the  ground.  There  are  two  tubes  on  the  upper  part  of 
the  abdomen  which  afford  outlets  for  this  excess  of  sap.  When  first  pro- 
duced the  larvee  look  like  minute  particles  of  yellow  dust.  Thej  are  appar- 
ently produced  alive  in  June  or  early  in  July.  They  locate  themselves 
sometimes  on  the  twigs,  sometlmee  on  the  underside  of  the  leaves.  Here 
they  remains  for  three  or  four  weeks,  when  tbej  leave  this  part  of  the  tree 
and  go  to  the  larger  branches  and  trunk.  At  this  time  they  again  become 
surcharged  with  honey  dew  which  falls  from  the  trees  in  little  showers, 
forming  a  sticky  and  ere  long  black  coating  over  whatever  may  be  beneath 
them.  Last  August,  this  was  very  common  in  Burlington,  bo  that  the 
fences,  flagging,  or  other  objects  beneath  the  treee  were  dieagreably  coated. 
Here  this  second  production  of  hooey  dew  is  much  more  abundant  than 
that  which  occurs  earlier.  As  cold  weather  approaches  the  insects  beconie 
dormant  and  remain  so,  as  has  already  been  noticed,  until  the  following 
spring.  On  many  trees  harboring  this  plant  louse,  I  found  during  the  win- 
"  lady-birds  "  hibernating  with  them.    As  these  beetles  feed 
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(fYjfure  17.) 
upon  them  it  is  very  pleaaant  to  see  them  on  faaad  ready  for  buainess  as 
soon  as  spring  opens.  The  two  spotted  lady-bird,  (Adalia  bipunctata,)  is 
most  common  here.  So  far  as  the  plant  lice  are  on  the  leaves  and  young 
twigs,  spraying  with  arsenical  liquids  would  prove  beneficial,  but  it  is 
doubtful  if  this  could  wholly  remove  them  unless  it  were  done  with  unusual 
thoroughness.  Probably  kerosene  emulsion  or  carbolic  acid  solutions  would 
be  quite  as  useful. 

ELM  GALL  LOUSE. 

This  (^Schizoneura  Americana,  Riley)  is  a  not  uncommon  insect,  which 
may  be  more  easily  detected  by  the  effect  which  is  produced  by  its  punctures 
upon  elm  trees  than  in  any  other  way.  Leaves  infected  curl  more  or  lesa, 
and  become  covered  with  blister-like  galls,  as  seen  in  figure  18  c.  Dr.  Riley 
has  worked  out  the  life  history  of  this  species  with  bis  usual  thoroughness 
and  skill,  and  from  his  account  given  in  Uayden  Bulletin,  U.  8.  Qeol.  Sur- 
vey, vol.  5,  p.  4,  much  of  what  follows  is  taken,  and  the  figures  given  are 
copied  from  those  of  Dr.  Riley.  The  eggs  are  deposited  in  the  crevices  of 
the  bark  of  the  elm,  being  minute  yeUow  bodies  (figure  18  a),  often  covered 
by  the  dried  skin  of  the  mother.  Here  they  remain  through  the  winter, 
and  in  the  spring  as  the  leaf  buds  open,  the  eggs  batch  and  the  larvte  at 
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If'igtire  JS.) 

once  find  their  way  to  the  tender  lenvee.  which  they  {iiinctiire  witti  tlieir 
be&ks,  suckiDg  the  8Ap.  This  process  irritates  the  lea(  and  produces  galls 
whinh  are  less  conspicuous  than  thoee  of  the  ne.it  Hf>e('ie8,  liiit  still  auHi- 
cjently  obvious.  This  first  generation  Dr.  Biley  calls  the  Htem-mother.  When 
fuUj  grown  tlie  inse^rt  is  about  .15  inch  long.  Thev  reach  their  final  stage 
inalittte  leas  than  two  weeks  aft^r  hatching.  All  the  individuals  of  thin 
generation  axe  females  who  live  in  the  galls  and  thei-e  produce  living  young. 
At  this  time  they  have  the  form  of  figure  IS  ft.  Th';  young  ate  much  like  the 
parent,  and  from  these  cornea  third  and  quite  different  brood  which,  though 
at  first  without  wings,  when  they  become  mature  have  well  developed  wings 
(fig.  18  d.)  According  to  Dr.  Riley,  the  winged  females  of  this  generation 
produce  about  a  dozen  eggn,  or  rather  pseudova,  for  the  young  are  so  nearly 
batched  when  the  ^gs  are  produced  that  they  are  almost  born  alive.  From 
these  pseudova  come  the  individuals  of  the  fourtli  genei-ation,  which  are 
without  wings  and  otherwise  like  the  second.  They  are  less  sluggish  than 
those  of  the  first  and  second  broods.  Tbey  produce  a  numerous  progeny 
which  form  the  fifth  brood.  This  does  not  differ  much  from  the  fourth 
and  in  due  time  from  it  comes  the  sixth,  in  which,  as  the  insects  beconie 
mature,  they  acquire  wings  ao  that  they  are  similar  to  those  of  the  third 
brood.  This  latter,  however,  is  usually  dark  red  or  brown,  wliile  the  indi- 
viduals of  the  sixth  brood  are  light«r  and  more  greenish.  Tlius  far  the  in- 
dividuals  of  all  the  broods  have  been  females,  i-eproducing  from  uniiiiprej;- 
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nated  eggs,  but  from  the  sixth  brood  comes  a  seventh  witich  differs  froiD 
the  rcAt  in  that  it  i^  composed  of  sexual  individuala,  perfect  lualeti  and  fe- 
males, which  pair  and  breach  female  one  impregnated  egg  is  producedand 
left  during  the  winter  in  the  crevices  of  the  bark,  and  thus  the  round  of 
the  life  of  the  insect  in  completed  in  seven  broods.  The  individuals  of  the 
last  brood  live  oiilj  a  brief  period.  They  have  no  mouth  partsnor  digestive 
system.  Another  Hpeciea  somewhat  similar  to  the  preceding  produces 
much  more  conspicuous  galls,  which  are  shaped  somewhat  like  a  cock's 
comb.    TliiH  is  tlie 

COCKSCOMB  GALL  LOUSE. 
This  iiiBect  tdohpha  ulmicola.  Fitch)  was  described  many  years  since 
by  Dr.  Fitcli  in  hii<  Report  as  ESntomologist  of  New  York,  under  the  name 
of  Byrsocrypla  ■ulmieoln ,  and  it  has  long  been  well  known,  or  rather  ila 
galls  have  been:  for  much  of  what  we  know  of  its  life  history  we  owe  to 
Dr.  Riley.  The  ^allsare  found  on  ttieupper  surface  of  the  leaf  (figure  19  a), 
although  the  insect  attacks  the  under  side.  The  transformations  of  this 
species  are  lesw  numerous  than  those  of  tlie  former  species,  yet  they  are  quite 
numerous.  The  eggs  are  laid  in  the  fait,  and  remain  through  the  cold 
weather  in  the  crevices  of  the  bark  protected  by  the  dried  skin  of  the  mother 
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(figure  19  6).  It  is  to  the  unaided  eye  merely  a  minute  brownifih  speck.  In 
the  spring  the  tiny,  olive-colored  larvae  come  from  these  eggs  and  creep 
over  the  twigs  until  they  reach  the  new  leaves,  where  they  locate  them- 
selves, inserting  tlieir  beaks  and  pumping  the  sap  in  true  aphis  fashion.  As 
the  galls  show,  not  only  do  they  puncture  the  leaves  but  the  upper  sur- 
face swells  under  the  irritation  until  finally  the  appearance  noticed  in  the 
figure  is  produced.  As  in  the  former  species  the  gall  serves  as  a  house  for 
the  little  insect,  in  which  it  feeds  and  spends  its  life.  As  it  grows  older  its 
color  is  lighter  and  a  sort  of  chaffy  white  substance  is  formed  over  the 
body.  The  young  are  produced  in  the  gall  and  live  in  it  for  some  time. 
When  first  hatched  the  young  of  the  second  generation  have  the  form 
of  figure  19  c.  They  are  more  or  less  powdered  with  white  scales,  and 
change  to  the  pupa  state  ere  long,  when  they  have  the  form  of  figure  19  d; 
and,  finally,  when  mature,  they  are  fully  winged  as  in  figure  19  e.  They 
produce  sometimes  large  quantities  of  honey  dew,  which  may  fall  from  the 
tree,  if  badly  infested,  in  small  si  lowers.  The  winged  lice  do  not  remain 
in  the  gall  long  after  becoming  mature,  but  come  from  it.  According  to 
Dr.  Riley  these  **  are  all  females  and  give  birth,  in  the  course  of  a  day  or 
two,  to  upward  of  a  dozen  young, which  when  first  bom  are  enclosed  in  the 
usual  delicate  egg-like  covering."  Dr.  Riley  also  thinks  that  ^'  no  galls  are 
formed  except  by  the  stem- mother  that  hatches  from  the  impregnated  egg.'' 
As  the  same  author  remarks,  there  seems  to  be  a  step  wanting  between 
the  third  brood  and  the  mouthless  individuals  of  the  last  brood,  which  are 
true  males  and  females,  the  latter  depositing  her  single  egg  in  the  fall,  to 
tiatch  in  the  following  spring,  into  a  new  stem-mother. 
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We  wish  to  express  our  thanks  to  the  firms  mentioned  below,  who  sent 
our  orders  for  seeds  the  i)ast  season  free  of  charge: 
J.  M.  Thorbum  &  Co.,  15  John  St.,  New  York. 
Joseph  Breck  &  Sons,  ol-53  N.  Market  St.,  Boston,  Mass. 
Dr.  T.  H.  Hoskins,  Newport,  Vt. 

D.  I.  Bushnell  &  Co. ,  St.  Louis,  Mo. 

The  following  list  of  tools,  etc.,  have  been  presented  to  the  Station  tiie 
past  season.    The  donors  have  our  tlianks  for  same: 
^    Wiard  Plow  Co.,  Batavia,  N.  Y.,  1  Automatic  Corn  Planter. 

S.  M.  Macomber,  Adams,  Vt.,  1  Macoinber  Hand  Corn  &  Bean  Planter. 

H.  R.  Priest,  Franconia,  N.  H.,  1  Patent  Cow  Stanchion. 

Scott  &  Locke,  Orford,  N.  H.,  1  Patent  Cow  Stanchion. 

John  Rovane,  Keokuk,  Iowa,  models  of  Plant  Suppoilers. 

Experiniteut  Station,   St.  Anthony  Park,  Minn.,  Willow  and  Poplar 
Cuttings. 

Experiment  Station,   Geneva,    N.   Y.,  Seeds  of    numerous    varieties 
of  Grasses. 

Experiment  Station,  Lansing,  Mi(5h,,  Tomato  seeds. 
'     Experiment  Station,  New  Haven,  Conn.,  Sample  of  gi-asK-8<xl8. 

The  firms  named  l)elow  have  sent  various  packets  of  seed  novelties 
with  our  orders,  which  we  acknowledge: 

O.  M.  Chedel,  Pomfret,  Vt.,  tubers  of  **  Lybvn-ni  Magnum  ''  Potato. 

J.  C.  Suifern,  Voorhies,  111.,  sample  packets  of  Seed  Novelties. 

Department  of  Agriculture,  Washington,   D.  C,  vaiious  packets  of 
seeds. 

Nortlirup,   Braslan  &  Goodwin  Co.,   Minneaiwlis,  Minn.,  10  packets 
Seed  Novelties. 

E.  S.  Brown  well,  Essex  Junction,  tubers  of  **  Brown  well's  Winner" 
Potato. 

A.  B.  Cleveland  Co.,  No.  47  Cortlandt  St.,  New  York,  sample  packet 
Cleveland's  Colossal  Sweet  Com. 

W.  Atlee  Buri>ee  &  Co.,  Philadelphia,  Pa.,  9  packets  Seed  Novelties. 

Aaron  Low,  Essex,  Mass.,  8  i)ackets  Seed  Novelties. 

D.  M.  Ferry,  Detroit,  Mich.,  4  packets  Seed  Novelties. 

M.  B.  Faxon,  Boston,  Mass.,  3  packets  Seed  Novelties. 

O.  H.  Alexander,  Charlotte,  Vt.,  20  imckets  Seed  Novelties. 

Peter  Henderson,  New  York,  10  packets  Seed  Novelties 

Wm.  Henry  Maule,  Philadelphia,  Pa.,  3  {>ackets  Seed  Novelties. 

C.  E.  AUen,  Brattleboro,  Vt.,  2  varieties  of  Potato. 

G.  W.  P.  Jerrard,  Caribou,  Me.,  2  packet**  Seed  Novelties. 
John  A.  Salzer,  Lacrosse,  Wis.,  12  packets  Seed  Novelties. 
W.  W.  Rawson,  Boston,  Mass.,  packet  of  Seed  Novelties. 

D.  H.  Talbot,  Sioux  City,  Iowa,  sample  Black  Barley. 
S.  F.  Leonard,  Chicago,  111.,  packets  of  Seed  Novelties. 
Richard  Nott,  Burlington,  Vt.,  packets  of  Seed  Novelties. 
I:  F.  Tillinghast,  La  Plume,  Pa. ,  packets  of  Seed  Novelties. 
Dehmo  Moore,  Presque  Isle,  Me.,  packet  Seed  Novelties. 
Prof.  (t.  H.  Perkins.  Burlington,  Vt.,  sample  of  Sweet  Corn, 
Mr.  Kingsbury,  Derby,  Vt.,  Kingsbury  Com. 

Mr.  Barry,  South  Burlingt<jn,  Vt.,  sample  Bean, 
H.  A.  March,  FHdalgo,  Wash.,  Cauliflower  seed. 
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ANNOUNCEMENT. 


The  Vermont  State  Agricultural  Experiment  Station  was  established 
in  accordance  with  an  act  of  the  General  Assembly  approved  Nov.  24th, 
1886,  for  the  purpose  of  promoting  agriculture  by  scientific  investigation 
and  experiment. 

The  Station  is  prepared  to  analyze  and  test  fertilizers,  cattle  foods, 
seeds,  soils,  milk  and  other  agricultural  materials  and  products,  to  identify 
grasses,  weeds  and  useful  or  injurious  insects,  and  to  give  information  on 
various  subjects  of  agricultural  science  for  the  use  and  advantage  of  the 
citizens  of  Vermont. 

All  chemical  analyses,  seed  investigations,  etc.,  proper  to  an  Experi- 
ment Station,  that  can  be  used  for  the  public  benefit,  will  be  made  with- 
out charge.  The  Station  will  undertake  no  work  the  results  of  which  are 
not  at  its  disposal  to  use  or  publish  if  deemed  advisable  for  the  public  good. 
The  results  of  each  analysis  or  examination  will  be  promptly  communicated 
to  the  party  sending  the  sample.  Those  that  are  of  general  interest  will  be 
published  in  bulletins,  copies  of  which  will  be  sent  to  each  post-ofilce  in  the 
State.  The  work  of  the  year  will  be  summed  up  in  the  annual  report  of 
the  Station. 

It  is  the  wish  of  the  Board  of  Control  to  make  the  Station  as  widely 
useful  as  its  resources  will  admit.  Every  Vermont  citizen  who  is  concerned 
in  agriculture,  whether  farmer,  manufacturer  or  dealer,  has  the  right  to 
apply  to  the  Station  for  any  assistance  that  comes  within  its  province  to 
render,  and  the  Station  will  respond  to  all  applications  as  far  as  it  lies  in  its 
power.  All  communications  on  agricultural  and  horticultural  topics  will 
be  fairly  considered  and  as  far  as  possible  promptly  answered.  Any  one 
desiring  to  send  samples  or  specimens  for  examination  should  first  write 
to  the  Experiment  Station  and  get  blanks  and  directions  for  taking  samples. 

Pkuroels  by  express,  to  receive  attention,  should  be  prepaid. 

The  Station  offices  and  laboratory  are  in  the  Station  Building,  comer 
of  Main  St.  and  University  Place.  The  Station  farm  is  in  South  Burling- 
ton.   The  Station  has  telephone  connection  and  may  be  spoken  from  the 


ANKOUNCBMEKT. 


Central  Telephone  Office  and  any  Hotel  in  Burlington,  and  from  the  Tele- 
phone Stations  at  Essex  Junction,  Richmond,  Charlotte,  Shelburne, 
Winooski  and  Montpelier. 

W.  W.  COOKE.  Director, 

Burlington,  Vt. 


Address  all  communications,  not  to  any  individual  officer,  but  to  the 
Agricultural  Elxperiment  Station,  Burlington,  Vt. 
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FINANCIAL  REPORT 

FOR  THE  FISCAL  YEAR  ENDING  JUNE  80,  1890. 

The  State  Agricultural  Experiment  Station 

OF  VERMONT 

In  Account  with  the  United  States. 

Db. 

To  appropriation $15,000  00 

Cr 
By  Salaries |6,18«  63 

*  Labor 2,540  74 

*  Buildings 117  42 

'  Water,  gas,  fuel  and  telephone 610  41 

*  Library 67  86 

*  Apparatus 444  91 

*  Chemicals 364  94 

*  Horticultural  supplies 296  28 

'  Vehicles  and  team  equipments 107  67 

*  Tools  and  farming  implements 229  59 

'  Stationery,  postage  and  telegrams 241  80 

*  Printing 1,580  46 

*  Livestock 598  50 

*  Traveling  expenses 270  22 

*  Furniture 87  70 

'  Freight,  cartage  and  express 108  08 

*  Incidentals; 269  13 

*  Supplies 878  26 

$15,000  00 

We,  the  undersigned,  duly  appointed  auditors  for  the  corporation, 
hereby  certify  that  we  have  examined  the  books  and  accounts  of  the  Ex- 
periment Station  of  the  University  of  Vermont  and  State  Agricultural 
College,  for  the  fiscal  vear  ending  June  80, 1890;  and  thi^  we  have  found 
the  same  well  kept  and  correctly  dassifled  as  above,  and  that  the  receipts 
for  the  time  named  are  shown  to  have  been  $15,000.00  and  the  correspond- 
ing disbursements  $15,000.00,  for  all  of  which  proper  vouchers  are  on  file, 
and  have  been  by  us  examined  and  found  correct. 

M.  H.  BUCKHAM, 
CROSBY  MILLER, 

Auditing  Committee  of  the  Board  of  Trustees, 

I  hereby  certify  that  the  foregoing  statement  of  accounts,  to  which 
this  is  attached,  is  a  true  statement  from  the  books  of  accounts  of  the  insti- 
tution named.        — ' —  H.  O.  WHEELER, 

I  SEAL.  I  Treasurer. 

We,  the  undersigned,  do  hereby  certify  that  the  above  is  the  signature 
of  EL  O.  Wheeler,  treasurer  of  the  University  of  Vermont  and  State  Agri- 
cultural College,  and  that  the  above  is  the  seal  of  said  institution. 

W.  W.  COOKE, 

a.  G.  BENEDICT,  Director  Experim^ent  Station, 

See,  U.  V.  M.  State  Agricultural  CoUege, 


10  FIKAKGIAL   BBPOBT. 


FINANCIAL  REPORT. 

The  State  Agricultural  Experiment  Statiof] 

In  Account  with  the  State  of  Vermont : 

Db. 

To  appropriation $5,250  00 

Cb. 

By  Creamery  and  piKgery  at  f arm $2,107  56 

**    Repairs  on  farm  house 546  87 

"    Farmsupplies 309  80 

Engine  and  shaf  tins 426  16 

Repairs  at  Station  Laboratory 472  26 

GhhB  machine,  Station 508  42 

"   Bam,  Station 888  98 

$5,250  00 

Note.  The  above  appropriation  is  the  last  money  given  by  this  State, 
to  the  Experiment  Station.  The  State  has  given,  in  all  $12,250.00,  and  a  re- 
port of  the  expenditure  of  the  first  $7,000,00  of  this  sum  will  be  found  on 
page  152  of  the  annual  report  of  the  Station  for  1887 ;  the  remainder  is 
given  above. 

The  State  ceased  January  1,  1890,  to  make  further  appropriations  for 
the  support  of  the  Station,  and  its  income  now  has  to  be  derived  entirely 
from  the  general  government, 


Report  of  the  Director. 


The  present  report  covers  the  work  done  at  the  Station  from  December 
1, 1889  to  December  1,  1890 ;  the  financial  report  covers  the  year  ending 
June  80,  1690. 

PUBLICATIONS. 

During  the  year  five  bulletins  have  been  issued  as  follows: 

January.    No.  18.    E*ig  Feeding 

April.    No.  19.    Questions  Concerning  Injurious  Insects. 

May.    No.  20.    Analyses  of  Licensed  Fertilizers. 

September.    No.  21.    Milk  Testing. 

Ck;tober.    No.  23.    Fair  Ground  Tests  of  Dairy  Cows. 

There  have  also  been  issued  : 

March  Newspaper  Bulletin  No.  1.    The  Wastes  of  the  Dairy. 

June  ''  '<        '*    2.    The  Potato  Rot  and  Apple  Scab. 

August       **  *'         '<    8.    Raising  Cream  with  Hot  Water. 

An  Annual  Report  was  also  issued  embracing  the  work  of  the  Station 
for  the  year  ending  December  31,  1889. 

These  bulletins  were  printed  in  editions  of  eight  thousand  each,  except 
No.  21,  for  which  an  extra  edition  of  five  thousand  more  had  to  be  pub- 
lished to  supply  the  demand. 

An  abstract  of  these  bulletins  is  given  in  this  report.  There  are  a  few 
copies  yet  on  hand  of  the  former  bulletins,  that  will  be  sent  to  those  desire 
ing  as  long  as  the  supply  lasts. 


Changes  in  Station  Staff  and  Equipment. 


The  personnel  of  the  working  force  has  changed  bat  little  during  the 
7ear.  Mr.  D.  W.  Ck>lb7  and  Mr.  F.  L.  Barrows  have  resigned  and  Mr.  A. 
B.  Ck)rdle7  of  the  Michigan  Agricultural  College  has  been  appointed  Micio- 
scopist  of  the  Station.  Miss  Jessie  M.  Lawrence  has  been  succeeded  as 
Stenographer  by  Miss  Cora  F.  Marsh. 

A  bam  has  been  erected  at  the  Station  in  town,  and  quite  extensiye 
changes  and  repairs  made  on  the  Station  building. 

Ever  since  the  station  began  work  at  its  present  farm,  three  and  a  half 
miles  from  the  office  and  laboratory,  it  has  had  to  work  at  a  great  disad- 
vantage owing  to  this  division  of  its  forces.  We  are  happy  to  be  able  to 
announce  now  that  a  new  farm  has  been  purchased  joining  the  present 
University  grounds,  and  during  the  coming  season  a  full  set  of  farm  build- 
ings will  be  erected  near  the  present  offices. 

The  work  of  building  and  removal  will  largely  occupy  the  attention  of 
the  Station  staff  this  season,  but  when  the  work  is  completed  we  shall  have 
the  satisfaction  of  knowing  that  the  Vermont  Station  is  one  of  the  best 
equipped  in  the  United  States  for  general  work,  and  in  the  particular  line 
of  dairying  is  not  surpassed  by  any. 

The  new  farm  contains  a  good  variety  of  soils  from  the  heavy  clay, 
through  clay  loam  and  sandy  loam  to  light  soil  and  is  well  adapted  for 
experimental  purposes.  The  buildings  to  be  erected  include  a  dwelling 
house,  creamery,  carpenter  shop,  greenhouse,  with  accompanying  rooms 
for  potting  plants  and  general  work,  horticultural  and  botanical,  and  a 
large  bam  with  acconmiodations  for  cattle,  sheep  and  pigs,  The  green- 
house will  be  heated  by  hot  water,  and  a  separate  boiler  wiU  supply  steam 
to  the  creamery  and  drive  the  engine  for  running  the  separator  and  the 
ensilage  cutter.  Taken  all  together  it  will  be  a  very  creditable  equipment, 
and  by  the  last  of  September  we  shall  be  in  full  running  order. 


Work  of  the  Year. 


The  work  of  the  Station  during  the  past  year  may  be  considered  under 
the  following  heads,  taking  them  in  the  order  they  occur  in  this  report : 

Fertilizers.— 'The  usual  routine  work  in  this  line  has  been  carried  on, 
and  although  it  may  seem  a  useless  expenditure  of  time  and  money,  its 
trae  value  can  be  easily  seen  by  comparing  the  analyses  this  year  with  those 
of  four  or  five  years  ago.  This  year's  figures  show  that  there  is  not  a  poor 
fertilizer  now  on  the  markets  of  this  State.  This  in  itself  is  a  remarkable 
showing  and  it  means  simply  this,  that  the  manufacturers  have  learned  by 
experience  that  their  goods  will  be  thoroughly  tested  after  they  reach  the 
State,  that  these  tests  wiU  be  made  from  samples  drawn  from  all  over  the 
State,  so  thai  there  is  risk  in  allowing  any  damaged  or  low  grade  goods  to 
enter  our  markets,  and  lastly  they  know  that  the  results  of  these  tests  are 
scattered  broadcast  over  the  State  and  are  examined  by  the  farmers  who 
are  intending  to  purchase.  The  result  is  shown  in  the  analyses.  The 
smaUer  firms  have  left  the  State,  the  larger  ones  have  year  by  year  raised 
the  quality  of  their  goods,  at  the  same  time  thait  competition  has  lowered 
the  price,  until  now  the  leading  brands  of  the  various  companies  are  prac- 
tically the  same  thing.  The  question  before  the  manufacturer  is  no  longer, 
how  low  a  grade  of  goods  he  can  successfully  float  on  the  market,  but  the 
strife  comes  in  purchasing  good  materials  at  the  lowest  possible  cost,  man- 
ufacturing it  with  the  greatest  economy  and  putting  on  the  market  with  as 
little  expense  as  possible  for  agents,  salaries  and  commissions. 

It  is  noticeable  that  the  prejudice  against  the  fertilizer  men  is  fast  dying 
out.  They  have  brought  their  work  down  to  sound  business  principles  and 
the  rank  and  file  of  the  farmers  have  ceased  to  look  upon  them  with  sus- 
picion. While  gratifying  progress  has  been  made  in  this  respect,  it  is  too 
bad  that  the  whole  fertilizer  business  should  still  be  hampered  and  injured 
by  the  credit  system.  There  is  no  reason  why  fertilizers  should  be  treated 
differently  from  other  merchandise.  The  man  who  is  able  to  pay  does  not 
stipulate  when  he  buys  a  barrel  of  sugar,  that  payment  shall  not  be 
expected  until  five  to  eight  months  later,  and  that  if  his  crops  are  poor  he 
will  expect  a  rebate.  It  will  be  a  fortunate  day  for  both  the  farmer  and  the 
manufacturer  when  this  credit  system  is  abandoned,  and  though  the  reduc- 
tion in  price  for  cash  payments  cannot  be  so  great  now  as  it  could  three 
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years  ago,  yet  on  the  biuineas  of  the  State  it  would  amount  to  many 
thousand  dollars.  Attention  is  once  more  called  to  the  great  variations  in 
quality  of  the  several  samples  of  ashes  analyzed  and  the  consequent  advis- 
ability of  testing  them  before  purchasing  in  quantity. 

Water, — The  analyses  of  drinking  water  on  page  82,  are  worthy  of  a 
careful  study.  Several  of  these  samples  such  as  Nob.  1600»  1608  and  1007 
show  the  great  purity  of  Vermont  spring  and  well  water  where  it  has  not 
been  contaminated  by  the  agency  of  mankind.  It  is  probable  that 
when  the  wells  were  first  dug,  from  which  the  other  samples  were  taken, 
that  the  water  was  equally  pure,  but  the  presence  of  animals  and  mankind 
for  several  generations  has  saturated  the  ground  with  inipurity  and  the 
germs  of  disease,  until  it  behooves  all  farmers  in  the  State  to  scan  with 
the  closest  scrutiny  the  source  of  their  water  supply.  Several  of  these 
samples  were  sent  on  account  of  the  appearance  of  typhoid  fever  in  the 
neighborhood,  and  their  analysis  shows  an  alarming  state  of  impurity. 

Pig  Feeding, — As  an  adjunct  of  the  dairy  this  is  one  of  the  most  im- 
portant of  the  minor  industries  of  the  State.  Creamery  men  inform  ob 
that  most  of  our  farmers  are  willing  to  sell  their  skinmiilk  at  10c  to  12c  per 
100  pounds,  while  the  figures  presented  here  show  that  it  is  worth  as 
much  as  that  to  pour  out  on  the  ground  na  a  fertUixer,  In  the  two  years* 
work  of  pig  feeding  recorded  in  this  report,  there  has  been  a  net  re- 
ceipt from  the  skinmiilk  of  about  25c  per  100  pounds  and  still  leave  most 
of  its  fertilizing  value  to  offset  the  labor  of  caring  for  the  pigs.  The  re- 
sult was  obtained  by  paying  attention  to  two  requisites :  first  that  the 
skimmilk  be  fed  to  young  growing  pigs,  and  second  that  it  be  fed  in  con- 
nection with  small  amounts  of  grain.  It  should  be  noticed  that  the  skim- 
milk used  in  these  trials  was  not  the  warm,  fresh,  sweet  skinmiilk  about 
which  platform  speakers  and  dairy  writers  continuously  talk,  but  viras  ordi- 
nary cold,  sour  skimmilk.  A  test  is  now  in  progress  in  this  Station  to  de- 
termine whether  the  carefully  handled  sweet  skimmilk  will  produce  any 
more  pounds  of  pork  than  the  common  sour  milk.  If  our  farmers  are 
willing  to  sell  their  skimmilk  for  10c  a  hundred,  it  indicates  a  conviction 
on  their  part  that  they  do  not  actually  get  more  than  that  out  of  it.  What 
an  immense  gain  it  would  be  to  the  State  if,  by  a  more  economical  and 
proper  use,  this  milk  could  be  made  to  net  20c  per  100  pounds.  It  would 
mean  nearly  thirty  dollars  per  year  per  farm,  or  more  than  a  million  dol- 
lars a  year  for  the  State. 

MiXk  768^in(7.— Probably  the  most  important  work  of  the  Station  during 
the  year  has  been  in  the  line  of  dairying,  and  especially  in  the  testing  of 
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milk.  The  general  interest  awakened  in  the  subject  is  shown  hj  the  fact 
that  the  tables  given  in  our  first  bulletin  on  the  subject  have  been  widely 
copied  and  used  by  other  Stations  and  implement  manufacturers,  and  by 
the  further  fact  that  an  edition  of  eight  thousand  copies  of  our  second  bul- 
letin was  exhausted  in  a  few  weeks,  and  an  extra  edition  of  five  thousand 
copies  required  to  supply  the  demand.  A  wonderful  progress  in  the  matter 
of  milk  testing  has  been  made  in  the  State  during  the  past  year.  A  year 
ago  there  were  less  than  seventy-five  farmers  receiving  pay  for  their  milk 
according  to  its  actual  value  for  butter  making.  Now  there  are  over  a 
thoQsand.  The  hard  part  of  the  struggle  is  now  over,  and  it  is  but  the 
matter  of  a  few  month*8  time  when  all  the  milk  brought  to  either  cream- 
erj  or  cheese  factory,  will  be  paid  for  according  to  its  exact  value  for  butter 
or  cheese.  The  value  of  this  to  the  dairy  interests  of  the  State  can  hardly 
be  overestimated.  It  will  take  several  years  before  tlie  results  will  be  ap- 
parent, but  they  are  sure  to  come.  Already  hundreds  of  farmers  are  pre- 
paring to  change  to  winter  dairying,  since  they  have  long  known  the  fact 
that  the  winter  milk  is  richer  than  summer,  and  if  they  can  receive  extra 
pay  for  this  extra  richness  it  means  a  large  extra  increase  in  the  prQfits  of 
the  dairy. 


INSPECTION  OF  FERTILIZERS. 


The  preceding  reports  of  this  Station  have  contained  full  discuBsions 
of  the  terms  used  in  fertilizer  analyses,  the  methods  of  analynjs  and  the 
questions  relating  to  fertilizer  valtiations.  It  is  deemed  unnecessary  to 
repeat  these,  and  therefore  the  analyses  themselves  are  all  that  will  here  be 
given.    The  reader  is  referred  to  previous  reports  for  further  information. 

The  present  fertilizer  law  of  Vermont  can  be  found  on  page  25  of  tbe 
Experiment  Station  Report  for  1889. 

The  analyses  given  on  the  following  pages  are  in  all  cases  on  samples 
that  had  been  brought  into  the  State  since  January  1,  1890,  and  unless 
otherwise  stated  the  samples  were  drawn  by  the  director  of  the  Station, 
either  personally  or  by  deputy.  The  methods  used  for  analysis  are  thq^ 
adopted  by  the  Association  of  Official  Agricultural  Chemists. 


OBSERVANCE  OF  THE  FERTILIZER  LAW. 


List  of  manufacturers  who  have  paid  licenses  as  required  by  the  fer- 
tilizer law  and  of  the  fertilizers  they  have  offered  for  sale  in  the  State 
during  the  year  ending  December  81, 1890. 


FIRM. 


Bowker  Fertilizer  Co., 

Boston,  Mass. 


Bradley  Fertilizer  Co., 

Boston,  Mass. 


Crocker  Chemical  &  Fertil- 
izer Co., 

Buffalo,  N.  Y. 


BRAND  OF  FERTILIZERS. 

Bowker's  Hill  and  Drill  Phosphate. 

Stockbridge  Manures. 

Potato  Phosphate. 

Ammoniated  Bone  Fertilizer. 

Sure  Crop. 

Bradley's  X  L  Superphosphate. 

B.  D.  Sea  Fowl  Guano. 

Potato  Manure. 

Bradley's  Eclipse  Phosphate. 

Crocker's  Buffalo  Ammoniated  Bone  Super- 
phosphate. 

Crocker's  Buffalo  Superphosphate  for  Po- 
tatoes, Hops  and  Tobacco. 

Crocker's  Buffalo  Special  Superphosphate. 

Crocker's  Ammoniated  Com  Phosphate. 

Crocker's  New  Rival  Ammoniated  Super- 
phosphate. 
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Clark's  Cove  Guano  Co., 
J.  S.  Reese,  Licensee, 

New  Bedford,  Mass. 


Clereland  Dryer  Co. , 

Cleveland,  O. 

Coe,  E.  Frank, 

New  York,  N.  Y. 

Cumberland  Bone  Co. , 

Portland,  Me. 

Davidge  Fertilizer  Co., 

New  York,  N.  Y. 

Lister  Brothers, 

Newark,  N.  J. 

Quinnipiac  Co., 

New  London,  Conn. 

Standard  Fertilizer  Co., 

Boston,  Mass. 

Stewart*  Co.,  W.  D. 

Boston,  Mass. 

Williams  &  Clark  Co., 

New  York,  N.  Y. 


King  Philip  Alkaline  Bone. 

Unicorn. 

Bay  State  Fertilizer. 

Concentrated  Com  and  Potato  Manure. 

Pilgrim. 

Cleveland  Superphosphate. 
Cleveland  Potato  Phosphate. 

High  Grade  Superphosphate. 

Alkaline  Bone. 

Ammoniated  Bone  Superphosphate. 

Cumberland  Superphosphate. 
Cumberland  Seeding  Down  Fertilizer. 

Special  Favorite. 

Success. 

Potato  Fertilizer. 

Potato  Special,  No.  2. 

Quinnipiac  Phosphate. 
Quinnipiac  Potato  Manure. 
Pine  Island  Phosphate. 

Standard  Fertilizer. 
Standard  Guano. 

Soluble  Pacific  Guano. 

Americus  Ammoniated  Bone  Superphos. 
Potato  Phosphate. 


INSPECTION  07  7EBTILIZBBS. 
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COMPARATIVE     VALUE     OF     FERTILIZERS    LICENSED 

IN    1889  AND  1890. 


Of  the  forty  brands  of  commercial  fertilizers  sold  in  the  State  during 
the  years  1889  and  1890,  sixteen  standard  brands  have  been  selected 
for  a  comparison  between  the  character  of  the  goods  sold  under  these 
brands  in  each  of  the  two  years.  Only  those  brands  were  selected  which 
have  been  sold  in  the  State  during  both  of  the  years. 

AvBBAOB  Composition  in  1889. 


Name  of  Fertilizing  Ingredient. 

Pounds  in  a 
hundred. 

Pounds  in  a 
ton. 

Price  per 
pound. 

Valuation  at 
1890  prices. 

Nitromfi 

2.65 

•mm  v^*- 

53 
141 

59 

49 
200 
249 

62 

X    17 
X     8 
X     7i 
X     8 

X     4i 

$  9.01 

Soluble  Phosphoric  Acid 

7.07 
2.90 
2.45 
10.02 
12.47 
8.01 

11.28 

Reverted  Phosphoric  Acid 

4.48 

Insoluble  Phosphoric  Acid 

Available  Phosphoric  Acid 

1.47 

Total  Phosphonc  Acid 

Potash 

2.71 

Total  valuation  per  ton 

128.90 

AVERAQB  COHPOSmON  IN  1890. 


Name  of  Fertilizing  Ingredient. 


Nitrogen 

Soluble  Phosphoric  Acid 

Reverted  Phosphoric  Acid . . . 
Insoluble  Phosphoric  Acid.. . 
Available  Phosphoric  Acid . . . 

Total  Phosphonc  Acid 

Potash 

Total  valuation  per  ton 


2.46 
6.18 
8.04 
2.52 
9.22 
11.74 
3.05 


.a  ^ 


£ 


49 
124 

61 

50 
184 
235 

61 


SI'S 

«  i 


X  17 

X  8 

X  7i 

X  8 


X      4* 


§•2 

.woo 


$8.33 
9.92 
4.57 
1.50 


2.74 


$27.06 
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From  these' tables  it  will  be  seen  that  the  quality  of  the  fertilizers  sold 
has  changed  quite  decidedly  during  the  past  year.  Notwithstanding  the 
fact  that  the  price  of  materials  furnishing  nitrogen  hsB  decreased  so  that 
the  valuation  has  been  lowered  from  19  cents  a  pound  to  17,  yet  fertilizer 
manufacturers  have  decreased  the  amount  of  nitrogen  in  their  goods  by 
10.68  per  ton.  At  the  same  time,  though  there  has  been  no  change  in  the 
price  of  materials  containing  phosphoric  acid,  the  amount  of  it  in  the  fer- 
tilizers has  dropped  $1.00.  PotaBh  has  remained  the  same  in  price  and 
amount.  On  the  whole,  therefore,  these  sixteen  brands  of  fertilizers,  which 
constitute  the  great  bulk  of  all  the  fertilizers  in  the  State,  have  a  valuation 
this  year  of  $1.84  less  than  last,  when  calculated  on  the  same  prices.  But 
since  the  selling  price  in  Vermont  averages  about  twenty-five  per  cent, 
above  the  valuation,  it  follows  that  this  amount  should  be  added  to  the  dif- 
ference in  valuation  to  get  the  real  difference  in  commercial  value,  and  this 
gives  $2.30.  That  is,  in  order  that  the  farmer  may  get  the  same  return  for 
his  money,  he  should  purchase  his  fertilizei*8  for  |2.30  per  ton  cheaper  than 
he  did  last  year.  There  has  been  no  fall  in  retail  price  corresponding  to 
this  decrease  in  quality.  The  decrease  in  price  on  these  sixteen  brands  has 
been  )0.88.  This  means  then  that  while  the  cost  of  the  raw  materials  to  the 
manufacturers  has  decreased,  yet  these  manufacturers  have  so  lowered  the 
quality  of  their  goods  as  to  make  the  farmer  pay  about  a  dollar  and  a  half 
more  per  ton  than  last  year  for  the  same  amount  of  plant  food.  This 
amounts  to  |6,000  on  the  fertilizer  business  of  this  State. 


Analyses  of  Miscellaneous  Fertilizing  Materials 
not  Sampled  by  the  Station. 


<< 


(t 


<( 


(I 


i< 
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No,  4006.         BOWKER'S  HILL  AND  DRILL  PHOSPHATE. 

Sent  by  C.  E.   Flanders,  Proctorsville,  Vt.,  because  it  had  been  in  a 
building  that  was  burned. 

The  following  report  was  made: 

"Nitrogen 2.12  per  cent 

Soluble  Phosphoric  Acid 3.08 

Reverted        "  '*     5.44 

Insoluble       '•  **     6.42 

Available       "  "    8.52 

Total  "  "     15.94 

Potash 1.62 

There  is  no  nitrate  left  in  the  sample,  although  most  of  the  shipments 
of  this  brand  in  1889  contained  considerable  of  it.  It  will  be  noticed  that 
the  principal  loss  has  occurred  in  the  nitrogen  of  which  about  one-third  has 
gone  off.  Some  of  the  Soluble  Phosphoric  Acid  has  gone  into  the  Reverted 
and  possibly  some  into  Insoluble  form.  I  should  judge  from  the  analysis 
that  the  sample  is  worth  from  three  to  four  dollars  less  per  ton  in  its  pres- 
ent form,  than  it  was  when  it  was  sent  from  the  manufactory.*' 

No,  406S.  BONE    MEAL. 

Sent  by  the  manufacturers,  the  Crocker  Chemical  and  Fertilizer  Co., 
Buffalo,  N.  Y. 

Total  Phosphoric  Acid 28.89  per  cent. 

Total  Nitrogen 3.40    "    »* 

No,  4097. 

Sent  by  F.  Chaffee,  Rutland. 

Total  Phosphoric  Acid 23.75  per  cent. 

Total  Nitrogen 8.62    "    ** 

ASHES. 


Station  No. 


4092 
4096 
4100 
4101 


Source. 


Lime  Kiln  Ashes, 


Unleached  Ashes, 
Ashes, 
Unleached  Ashes, 


C.  A.  Crampton,  St.  Albans. 
Seth  T.  Allen,  W.   Townshend. 
F.  Barrett,  Underbill. 
S.  D.  Whitney,  Johnson. 
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AKALYSBS  OF  FERTILIZING  MATERIALS. 


ANALYSIS. 

Potash. 

• 

1 

Phosphoric 

1 

Soluble 

iDBoluble 

Lime. 

1 

in 

in 

Total. 

Acid. 

GO 

Water. 

Water. 

4092 

3.87 

2.56 

6.42 

1.37 

49.65 

4096 

6.80 

0.85 

6.15 

1.68 

4100 

8.94 

4101 

8.12 

Remarks.  No.  4092,  ''Good  average  quality.''  No.  4096,  "Fairly  good 
sample."  No.  4101,  ''Very  rich,  as  high  in  soluble  potash  as  any  sample 
hitherto  analyzed  at  this  station." 

No.  4086.  FLORIDA  PHOSPHATE  ROCK. 

Sent  by  J.  L.  Buttolph,  Middlebury. 

Total  Phosphoric  Acid 20.00  per  cent. 

REFUSE  PRODUCTS  FROM  WOOL  CLEANING. 
Sent  by  Burlington  Woolen  Mill,  Winooski. 


Station  Number. 

Nitrogen. 

Potash. 

600 
4,008 
4,005 

18.86 
8.82 
0.96 

4.04 

No.  4069.  PEAT. 

Sent  by  Ellas  Lyman,  Burlington. 

Water,  6.26  per  cent. 

Dry  Matter,  94.74      " 
Dry  matter  contained  1.62  per  cent  nitrogen. 

The  sample  was  not  good  for  fuel,  since  it  was  more  than  half  mineral 
matter. 

No,  4081.  MUCK. 

Sent  by  T.  H.  Wheatley,  Brookfield. 

Nitrogen  in  dry  matter,  2.18  per  cent. 


\ 
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No9.  4084^.  ROCK. 

Sent  by  B.  F.  Smith,  Waterbury. 

The  rocks  were  supposed  to  contain  potash,  and  analysis  showed : 

No.  4,084. — 1.88  per  cent  potash. 

No.  4,085.-1.14 


((  i( 


No,  4099,  NITRATE  OF  SODA. 

Sent  by  F.  Chaffee,  Rutland. 

Nitrogen,  16.98  per  cent. 
"Good  sample." 

No.  409S.  MURIATE  OF  POTASH. 

Sent  by  F,  Chaffee.  Rutland. 

Potash,  56.87  percent. 
''This  sample  is  extra  highgrade." 

No$.  4082-9,  LAND  PLABTER. 

Sent  by  C.  F.  Merrill,  Bennington. 
The  reply  sent  him  was  as  follows  : 

"The  two  samples  of  "  Land  Plaster  "  received  and  analysed. 
No.  I  is  an  impure  land  plaster,  i,  6.  sulphate  of  lime,  containing 
81.07  per  cent  sulphate  of  lime,  i,  e,  land  plaster. 
16.48     "        carbonate  of  lime,  i  e.  limestone. 
8.50     "        insoluble  matter. 
No.  n  contains 

87.28  per  cent  carbonate  of  lime,  i.  e.  limestone. 
10.90     "        insoluble  noatter. 
1.83     "         undetermined. 
The  second  sample  is  therefore  not  a  land  plaster,  but  is  ground  lime- 
stone rock.    Neither  have  any  value  as  a  fertilizer  in  the  sense  that  a  com- 
mercial phosphate  has,  but  botli  have  uses  in  the  soil,  and  they  are  of  about 
equal  value  to  mix  with  Paris  green  for  potato  bugs.** 
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ANALYSES  OF   DRINKING   WATER. 


ANALYSES  OF  DRINKING  WATER. 


1679.    Well  water  from  Chas.  E.  Miner,  Shelbume,  covered  well,  22  feet 
deep  in  clay  soil. 

1681.  Well  water  from  R.  C.  Moodie,  North  Craftsbury. 

1682.  Well  water  from  C.  H.  Root,  North  Craftsbury. 

1687.  Water  from  A.  C.  Place,  Richnaond. 

1688.  Water  from  C.  P.  Sanderson,  West  Milton. 
1691.  Well  water  from  A.  Walston,  West  Milton. 
1693.  Spring  water  from  A.  C.  Place,  Richmond. 
1697.    Spring  water  from  X.  C.  Wheeler,  Fairfax. 

1699.  Spring  water  from  near  Malletts  Bay,  Ck>lche8ter,  sample  sent  by 

J.  G.  Bellrose. 

1700.  Well  water  from  G^eo.  Austin,  Jericho  Centre. 

1716.  Water  from  G.  M.  Moore,  Tyson,  Vt. 

1717.  Water,  Vermont  Farm  Machine  Co.,  Bellows  Falls. 
1720.    Well  water,  J.  M.  Quiraby,  LitUeton,  N.  H. 

1727.  Well  water  from  well  of  Mr.  Douglass,  North  Craftsbury,  sample 

sent  by  R.  C.  Moodie. 

1728.  Well  water  from  well  of  Mr.  Morris,  North  Craftsbury,  sample  sent 

by  R.  C.  Moodie. 


ANALYSER. 

Station 

Parts  per  Million. 

1 

Grains 

per  Gallon. 

1 

No. 

Free 

Albumenoid ! 

Total 

Fixed 

VolatUe 

Chlorine. 

Ammonia. 

Ammonia. 

Solids. 

Solids. 

SoUds. 

t 

1679 

1 

31.15 

1681 

9.05 

6.70 

8".9b 

•  •  »  — 

«  •  «  » 

0.60 

1682 

0.02 

0.11 

80.80 

1  ..  .  . 

M    «•               - 

1.50 

1687 

0.053 

0.092 

23.45 

M  w  w  * 

•    M    «« 

2.55 

1688 

0.02 

0.08 

14.50 

6.10 

8.40 

2.00 

1691 

0.02 

0.045 

5.25 

0.10 

1693 

0.045 

0.155 

6.48 

»  «  •  • 

0.25 

1697 

0.00 

0.038 

29.30 

M     *     «     W 

0.20 

1699 

0.01 

0.03 

37.00 

•    ••   —   ~ 

3.48 

1700 

0.015 

0.155 

33.60 

22.V0 

11.50 

3.45 

1716 

1.280 

0.690 

27.90 

1      9.03 

18.87 

0.70 

1717 

0.110 

0.120 

1 

•  «  •  » 

0.40 

1720 

0.065 

0.085 

u'.Vo 

s'.'ob 

6.10 

1.16 

1727 

0.000 

0.030 

10.85 

8.65 

2.20 

0.45 

1728 

0.015 

0.060 

1 

18.73 

15.23 

3.50 

0.65 

ANALYSES  OP   DRIKKIKG    WATEK. 
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Generally  speaking,  inland  surface  waters  are  considered  unsafe  for 
use  if  they  contain  more  than  40  grains  per  gallon  of  solids,  8  grains  per 
gallon  of  chlorine,  or  0.05  pai-ts  per  million  of  free  ammonia  or  0.15  parts 
per  million  of  albumenoid  ammonia. 

Analyses  of  samples  of  water  from  the  present  and  from  prospective 
sources  of  supply  of  the  City  of  Burlington. 

1683.  Brown's  River,  April  7. 1890. 

1684.  Sewerage,  April  7,  1800. 

1685.  Broad  Lake,  April  7,  1890. 

1686.  Service  Supply,  April  8,  1890. 
1689.    Brown's  River,  April  80, 1890. 

1694.  Tap  water  from  lower  service,  June  8, 1890. 

1695.  Pumping  Station,  June  8, 1890. 

1696.  Sewerage,  June  8, 1890. 

1735.    Old  Reservoir,  January,  1891.  ' 

17S6.    New  Reservoir,  January,  1891. 

ANALYSES. 


Parts  per  Million. 

6 

I 

e 

§ 
1 

Free  Ammonia. 

Albumenoid  A 
nia.     •    . 

Total  Solids. 

-3 
1 

1 

1 

• 

O 

1688 

0.08 

0.14 

68.0 

89.0 

24.0 

4.8 

1684 

1.76 

0.85 

887.6 

250.0 

87.6 

28.0 

1685 

0.015 

0.17 

41.1 

14.0 

27.1 

8.2 

1686 

0.02 

0.115 

69.8 

36.4 

82.9 

4.3 

1689 

0.085 

0.08 

51.0 

18.4 

82.6 

8.2 

1694 

•O.OIO 

0.095 

75.0 

56.0 

19.0 

8.8 

1695 

0.020 

0.105 

76.5 

56.5 

20.0 

25 

1696 

1.875 

2.015 

160.0 

48.5 

111.5 

15.7 

1786 

0.000 

0.080 



1786 

0.000 

0.095 
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ABSTRACTS  OF  BULLETINS. 


Owing  to  lack  of  space  it  is  not  deemed  advisable  to  reprint  in  full  the 
bulletins  published  during  the  year.  Some  of  the  more  important  conclu- 
sions are  here  given,  and  those  who  wish  the  full  accounts  can  obtain  them 
by  applying  to  the  Station  for  the  bulletins  in  which  they  appeared. 


BULLETIN  No.  i8. 


PIG  FEEDING. 

HISTORY. 

Two  pure-blooded  Chester  White  pigs,  a  sow  and  a  barrow,  were 
obtained  from  the  Vermont  State  Prison  at  Windsor ;  two  small  Yorkshire 
pigs  and  two  Berkshire,  a  sow  and  a  barrow  of  each,  were  bought  of  L.  S. 
Drew,  Burlington.  These  pigs  were  all  within  two  days  of  five  weeks  old 
on  the  day  they  were  put  in  our  pens,  May  14,  1889.  At  first,  owing  to 
lack  of  room,  the  two  pigs  of  a  breed  were  kept  in  the  same  pen,  and  one- 
half  the  feed  given  to  the  pen  credited  1^  each  pig.  On  July  9,  the  new 
piggery  was  completed  and  each  pig  assigned  a  separate,  roomy  pen,  in 
what  we  think  is  one  of  the  best  piggeries  in  the  State.  The  intention  was 
to  feed  all  the  pigs  on  the  same  ration,  but  they  grew  at  such  different 
rates  that  it  became  necessary  to  modify  the  plan  and  substitute  the  feed- 
ing of  the  pigs  the  same  when  they  weighed  the  same.  For  example  :  the 
Berkshires  were  a  little  heavier  than  the  Yorkshires,  and  what  the  Berk- 
shires  had  for  their  ration  during  one  period,  when  they  weighed  say  100 
lbs.,  would  be  the  ration  for  the  Yorkshires  the  next  when  they  had 
reached  that  weight. 

The  pigs  were  weighed  separately  about  once  in  ten  day^,  and  the 
rations  were  increased  from  time  to  time  as  the  pigs  increased  in  weight 

The  materials  fed  were  skimmilk,  cornmeal  and  bran,  six  quarts  of 
skimmilk  being  fed  to  each  pig  daily,  and  the  grain  ration  increasing  as 
the  pigs  grew  older,  from  twelve  ounces  of  cornmeal  daily  when  they 
weighed  about  fifty  pounds  apiece,  to  fifty -four  oimces  of  corn  meal  and 
twenty-eight  ounces  of  bran  daily  as  the  largest  amount  fed. 

The  experiment  lasted  from  May  14  to  November  11,  and  the  time  can 
be  divided  into  four  periods,  as  follows  : 
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Period. 

Date. 

Average  lAve  Weight  at  end 

of  the  Period. 

Lbs. 

I 

n 

111 
IV 

May  14— July  9. 
July  9— August  12. 
August  12— September  23. 
September  2&--November  It. 

62 

96 

156 

206 

fc  _ 

If  pigs  are  well  kept  they  should  gain  faster  the  older  they  grow. 
This  WHS  the  case  with  these  pigs. 


Period. 


I 

n 
m 

IV 


Average  Qsin  in  live  Weight  per  day  for  all  six  pigs. 


0.75 
1.07 
1.88 
1.42 


This  must  not  be  taken  to  show  that  pigs  are  more  profitable  the  older 
^7  grow;  the  opposite  is  the  truth.  They  do  grow  faster,  but  they  eat  so 
much  larger  rations,  that  the  extra  gain  is  more  than  offset  by  the  extra 
cost.    This  is  shown  in  the  tables  which  follow. 

The  com  meal  used  was  bought  at  $18.00  per  ton,  and  |16.00  per  ton  was 
paid  for  the  bran.  The  skinunilk  was  from  our  own  dairy,  and  has  been 
OQDffldered  worth  15  cents  per  100  pounds,  or  li  cents  per  gallon.  These 
prices  were  used  in  calculating  the  cost  of  the  feed  consumed  by  the  pigs. 

The  most  important  lesson  to  be  learned  from  these  tests  is  that  the 
toet  o£  producing  a  pound  of  gain  in  live  weight  increases  very  rapidly  as 
tt» pig  grows  older.    This  is  shown  plainly  in  the  following  table: 

COST  OF  OAIN,  COMPARED  WITH  LTVIB  WBICHT. 


Average     amount 

Average    cost    of 

of  dry  matter  in 

feed     consumed 

Average  weight  at 
the  end  of    the 

food    consumed 

for  each  pound 

Period. 

for  each  pound 

increase  in  live 

period. 

increase  in  live 

weight. 

r 

weight. 

lbs. 

lbs. 

cents. 

I 

62 

1.34 

2.01 

U 

96 

2.50 

8.07 

lU 

155 

8.09 

3.54 

IV 

208 

8.91 

4.88 
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RBULTIOK  OF  WEIGHT  AMD  FEED. 

This  can  be  indicated  to  the  eye  in  the  form  below,  in  which  the  line  A 
represents  the  average  weight  of  the  pigs  at  the  end  of  each  period  (one 
inch  of  length  being  equal  to  100  pounds  weight),  and  the  line  B  representi 
the  cost  of  the  feed  that  was  eaten  by  the  pigs  during  that  period  for  each 
pound  of  gain  in  live  weight  (one  inch  in  length  representing  2  cents 
value  of  food.)  It  will  be  noticed  that  as  the  lines  indicating  weight  in- 
crease in  length  showing  that  the  pigs  are  becoming  heavier,  the  lines 
representing  cost  of  a  pound  of  gain  also  grow  longer,  showing  that  the 
larger  the  pig,  the  more  it  costs  to  make  a  pound  of  pork  and  the  less  profit- 
able the  pig  becomes. 


Period. 


B 


II 

A 

B 

III 

A 

B 

IV 

A 

B 

a  JZi  CD  C3  CD  C2  ZJ 


m   •— I   1—1  r-n  i— i   r— i   i— j   r— l   r— i   r— n   i—j   1—5 


I— I  r— 1  ""n  r-^   f— I  1-^  1—1  r*^   f—y    ^^  »"^  r-^  r~1  l~^ 
wJ  •>-<  i_d  LI3    t-^  ^^   t-^   >—'  >»•  *-^  *-^  ^^  I— <  *—> 


□  □□□rs^J^nannnzjcDiDnnn 


Out  of  the  food  given  to  the  pig,  the  animal  first  takes  enough  to  sup- 
port life,  and  the  surplus,  if  any,  goes  to  form  growth.  The  more  pounds 
the  pig  weighs,  the  more  food  is  required  to  support  life.  In  the  last  pexiod 
there  were  more  than  three  times  as  many  pounds  of  live  pig  to  be  nour- 
ished as  in  the  first  period,  and  consequently  a  much  smaller  proportion  of 
the  food  left  for  the  production  of  growth.  The  question  naturally  arises, 
then,  as  to  how  long  the  pig  can  be  kept  before  the  cost  of  keeping  him 
alive  will  be  equal  to  the  value  of  the  increase  in  live  weight  and  the  animal 
cease  to  give  a  profit  to  its  owner.  This  will  depend  somewhat  on  the 
market  price  of  pork.  If  pork  is  high  it  will  be  profitable  to  keep  the  pigs 
longer  and  grow  them  to  a  greater  weight  than  if  the  price  of  pork  is  low. 
This  question  can  be  answered  for  the  pigs  now  under  discussion,  for  we  I 
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have  all  the  data  bearing  on  the  subject.  Tbej  were  sold  at  5^.  per  pound 
dressed  weight.  This  is  lower  than  the  average  price  through  the  jeer, 
and  if  thej  have  paid  a  profit  at  this  price,  farmers  generally  ought  to  find 
pig  raising  profitable. 

PINAHCIAL  SUiOtARI. 


B 

■5 

BREED. 

'  -^ 

1 

!! 

■Si 

•s 

Sfl 

s 

^ 

» 

3 

a 

& 

dB 

Berkshire  No.  I.... 

220 

m 

17 

4.86 

3OB.0  $8  94 

|«70 

12  24 

BeAshire  No.  11.... 

aw 

IflH 

17 

4.H« 

188.&     8  22 

1  02 

M« 

IfW 

ao 

4S« 

205.b'    8  6f 

6  Ot 

172 

189 

4.25 

144.5!     6  14 

4  if 

Yorkshire  No.  1 

aw 

175 

IB 

4.41 

188.0i     8  2£ 

«  If 

2  18 

Yorkshire  No.  11... . 

175 

146 

17 

4.88 

157.01     6  86 

6  16 

0  66 

1211 

9M 

18 

4.82 

1088.5J  47  07 

38  22 

This  shows  that  the  pigs  as  a  whole  yielded  a  profit,  but  if  this  profit  is 
aulTzed  bj  periods  it  will  be  found  that  most  of  it  was  made  in  Uie  e&rlj 
periods. 

KKT  QAIM  PSR  FOUND  BY  PERIODS. 


1 

ft 

1 

11 

If 

u 

H 

! 
1 
t 

1 

II 

H 

h 

< 

< 

-1 

< 

fbe. 

Cte. 

cte. 

cte. 

I 

62 

2.01 

4.83 

2.81 

$6  77 

n 

S6 

8.07 

4.82 

1.2S 

m 

155 

S.H 

4.82 

0.78 

2  76 

IV 

208 

4.88 

4.82 

0.06* 

0  19* 
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RESULT   OBTAINED  FROM  FBEDINO  100  POUNDS  DRY  MATTER  PER  PERIOD. 


? 

8 

a 

£l 

13  "S 

t 

of  Se 
Cost 

1 

f  © 

9  >- 

s 

g^ 

SO 

Q^ 

PL4 

Cd 

I 

75 

$1  78 

II 

40 

050 

III 

82 

0  25 

IV 

26 

0  02* 

*  Loss. 

RELATION  OF  WEIGHT  AND  PROFIT. 

The  same  thing  may  be  shown  in  diagram  by  supposing  the  line  A  to 
ropresent  the  average  weight  of  the  pig  at  the  end  of  the  period  (one  inch 
—  100  pounds  weight)  and  the  line  C  to  represent  the  amount  of  profit  tJiat 
was  obtained  for  each  100  pounds  of  dry  matter  fed  during  the  period  (one 
inch  ^represents  $1.00  of  profit).  This  line  C  grows  shorter  as  the  line  A 
grows  longer,  showing  that  there  is  less  profit  the  larger  the  pigs  grow. 

Period. 


A 
C 


n 


A 
C 


III 


A 
C 


IV 


A 
C 


Loss. 
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The  aoswer  is  here  shown  to  the  question  as  to  the  most  profitable 
time  to  market  pigs.  At  an  average  live  weight  of  155  pounds,  the  pigs 
were  still  yielding  a  profit  above  the  cost  of  their  feed.  This  profit  had 
ceased  when  they  weighed  208  pounds.  It  can  be  said  then  that  the  ezperi- 
meat  shows  conclusively  that  in  the  case  of  these  pigs,  under  the  best  of 
care,  there  was  no  profit  in  keeping  them  after  they  weighed  200  pounds 
apiece,  and  it  would  have  been  more  profitable  to  sell  them  at  about  175  to 
180  pounds  weight,  and  feed  what  they  consumed  during  the  last  week  of 
their  life  to  younger  pigs. 

VALUB  OF  SKIMMILK. 

The  price  of  15c.  per  100  pounds  has  been  assigned  to  skimmilk.  It 
will  be  interesting  to  calculate  its  value  in  another  way.  If  we  suppose 
the  manure  to  offset  the  care,  and  substract  from  the  amount  received  for 
the  pork,,  the  amount  paid  for  the  grain  fed,  the  remainder  may  be  con- 
Bidered  the  amount  realized  for  the  skimmilk. 


Period. 

Amount  realized  from  skimmilk  per  100  pounds 

per  period. 

I 
11 

m 

IV 

32c 

25 

23 

14 

Average. 

24c 

RELATION  OF  WEIGHT  AND  VALUB  OF  SKIM  MILK. 

The  relation  of  the  weight  of  the  animals  to  the  profit  obtained  from 
feeding  skimmilk  during  the  different  periods  is  diagramed  below,  in  which 
A  is  the  weight  of  the  pig,  and  D  is  the  amount  received  for  each  100 
pouids  of  skimmilk  fed  to  the  pigs  during  the  period.  As  the  lines  indi- 
cating weight  increase  in  length  the  lines  D  representing  profit  decrease, 
showing  that  it  is  more  profitable  to  feed  skimmUk  to  young  pigs  than  to 
thoee  of  a  larger  weight. 
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Period. 


n 


III 


IV 


D 


D 


D 


xxxxxxxxxx 


xxxxxxxx 


X     X     X     X     X     X     X 


X     X     X     X     X 


FRRTILIZINO  VALUE  OF  FEED. 

So  far  no  attention  has  been  given  to  the  fertilizing  value  of  the  food 
consumed.  This  is  an  important  item  in  all  stock-feeding,  and  with  many 
farmers  is  one  of  the  principal  reasons  why  stock  is  kept.  The  ajBsuinption 
is  made  in  the  following  calculations  that  twenty  per  cent  of  the  fertilizing 
ingredients  of  the  food,  nitrogen,  phosphoric  acid  and  potash,  are  taken  out 
by  the  pig  for  the  production  of  growth,  and  that  the  rest  is  saved  without 
loss  by  the  farmer.  Nitrogen  is  valued  at  17  cents  per  lb. ,  phosphoric  acid 
at  6  cents,  and  potash  at  4^  cents.  These  prices  are  twenty-five  per  cent 
lower  than  the  ingredients  cost  in  commercial  fertilizers  in  Vermont,  and 
this  may  be  considered  to  just  balance  the  loss  of  fertilizing  matter  in 
feeding. 

CXJMFOSITION  OP  FEED  IN  POUNDS  PER  TON. 


Nitrogen. 

Phosphoric 
Acid. 

Potash. 

Valuation. 

Skimmilk 

11.0 
29.0 
49.7 

4.10 
12.  8 
60.  7 

4.2 

8.0 

31.3 

S  2.29 

Com  meal 

Wheat  bran 

6.04 
13.42 
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FEBTILIZINO  INGBBDIENTS  IN  FEED  CONSUMED. 


Nitrogen,  lbs 

Phosphoric  Acid,  lbs. 
Potaui,  lbs 


Valuation. 


18.62 

10.53 

8.01 


18.62 

10.58 

8.01 


14.14 


$4.14 


1m 


o 

S 


16-80 
9.42 
7.20 


12.99 
7.11 
.■».60 


$8.73  I     $2.87 


1 

u 

u 

o 

o 

>^ 

PH 

17.52 

17.52 

9.90 

9.90 

7.56 

7.56 

$3.89 

$8.89 

Total  fertilizing  value  of  feed  $22.66. 

This  value  should  be  substracted  from  the  cost  of  feed  eaten  to  get  the 
net  cost  of  raising  the  pork. 

Gross  cost  of  feed  consumed  per  pound  increase  in  live  weight 8.38c. 

Value  of  fertilizing  ingredients  in  food 2.08  ** 

Net  cost  of  pork  per  pound  live  weight 1.25  •* 

Gross  cost  per  pound  of  dressed  weight 4.06  ** 

Fertilizing  value  of  food 2.54" 

Net  cost  of  pork  per  pound  dressed  weight 1.52  ** 


BULLETIN  NO.  21. 


TESTING  MILK  AT  CREAMERIES  AND  CHEESE   FACTORIES. 


REASONS  FOR  TESTING  MILK. 

No  creamery  man  or  set  of  creamery  patrons  will  be  willing  to  go  to  the 
trouble  and  expense  of  having  their  milk  tested  and  of  paying  or  being  paid 
according  to  the  amount  of  butter  fat  it  contains  until  they  are  convinced 
that  there  is  necessity  for  it.  At  present  in  most  creameries  the  milk  is 
paid  for  according  to  its  weight.  No  one  has  ever  claimed  that  this  is  a 
correct  method  of  paying  for  milk,  because  all  agree  that  milk  is  variable 
in  its  character.  But  few  realize  how  wide  the  variations  are,  and  how 
much  injury  is  done  when  all  milk  is  treated  alike.  This  injury  comes 
from  three  sources:  the  injustice,  the  bad  results  in  breeding  and  the 
moral  tendencies. 
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Injustice. — It  is  not  right  or  fair  to  pay  the  same  amount  for  rich  milk  as 
for  thin  milk.  The  actual  variation  in  milk  is  quite  large.  A  single  example, 
will  suffice  to  show  this.  One  of  our  chemists  was  sent  to  a  creamery  in 
Franklin  county  where  he  sampled  and  analyzed  the  milk  delivered  one 
day  by  each  patron.  The  creamery  at  the  time  was  paying  sixty  cents  a 
hundred  for  all  the  milk  it  received.  If  the  mUk  had  been  paid  for  accord- 
ing to  its  real  butter  value  the  various  patrons  would  have  received  as  fol- 
lows, per  hundred,  for  their  milk: 


No.  of 

Milk. 

Fat. 

• 

Value  of  Milk  Per 

Sample. 

Lbs. 

Per  Cent. 

100  Lbs. 

1 

94 

4.28 

65c 

2 

854 

8.91 

60 

8 

494 

8.73 

58 

4 

527 

8.85 

59 

6 

491 

4.00 

68 

6 

548 

3.98 

61 

7 

829 

8.91 

60 

8 

158 

8.79 

59 

9 

550 

8.85 

59 

10 

258 

8.98 

61 

11 

278 

3.54 

55 

12 

899 

8.85 

59 

18 

188 

4.10 

68 

14 

117 

8.91 

60 

15 

91 

8.78 

58 

16 

109 

4.10 

68 

17 

96 

3.35 

52 

18 

264 

3.91 

60 

19 

707 

8.60 

56 

20 

317 

8.60 

56 

21 

112 

4.10 

68 

22 

159 

4.04 

61 

28 

441 

4.85 

66 

24 

277 

3.54 

55 

25 

270 

4.91 

74 

26 

845 

8.60 

56 

27 

525 

4.10 

68 

Here  is  a  variation  from  8.85  per  cent  of  fat  to  4.91  per  cent,  or  from 
milk  worth  52  cents  a  hundred  to  that  worth  74  cents,  i.  e.,  100  pounds  of 
the  richest  milk  is  worth  142  pounds  of  the  poorest.  It  is  only  common 
justice  that  a  man  should  be  paid  for  what  he  delivers,  and  that  if  he  deliv- 
ers poor  milk  he  should  be  paid  for  it  and  should  not  receive  as  much  as 
the  man  who  delivers  good  milk. 

Bad  Tendency  in  Breeding, — The  water  that  is  in  milk  has  no  value 
as  a  food,  and  is  of  no  value  for  butter  making  or  for  cheese  making,  hence 
it  should  not  be  taken  into  account  in  paying  for  the  milk.  The  efforts  of 
the  breeder  should  be  directed  towftrd  tbe  rearing  of  animals  that  will  pro- 
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dace  the  most  butter  or  the  most  cheese  for  the  amount  of  food  consumed. 
A  careful  study  of  the  herds  of  this  State  will  show  the  evil  effects  of  the 
present  method  of  paying  for  milk.  Wherever  in  this  State  a  cheese  fac- 
tory has  been  run  for  many  years  it  will  be  found  that  the  herds  in  that 
vicinity  all  give  thin  milk  and  will  produce  but  a  small  number  of  pounds 
of  butter  a  year.  The  reason  of  this  is  evident.  The  patrons  have  been 
paid  entirely  by  the  weight  of  their  milk,  and  so  all  their  efforts  in  breeding 
have  been  directed  to  getting  cows  that  would  give  the  largest  quantity  of 
milk  without  regard  to  its  quality,  and  as  a  large  flow  of  miJk  is  almost  al- 
ways accompanied  vrith  a  poor  quality  of  milk  the  natural  result  is  that  the 
general  character  of  the  milk  of  the  neighborhood  is  lowered.  But  the  evil 
goes  farther  than  tlus.  Ck)ws  that  give  this  large  flow  of  milk  that  is  watery 
usually  dry  up  quickly,  and  there  will  be  found  all  through  this  State,  in  the 
vicinity  of  cheese  factories,  herds  of  cows  of  large  form,  large  udders,  large 
consumers  of  food,  that  give  a  large  flow  of  thin  milk  during  May  and  June, 
and  are  pretty  weU  dried  up  by  October,  so  that  the  total  amount  of  milk 
produced  per  cow  per  year  is  less  than  three  thousand  pounds,  and  the  total 
butter  which  this  milk  will  make  is  scarcely  more  than  a  hundred  pounds. 
On  the  contrary,  the  best  herds  in  the  State  will  be  found  where  the  product 
of  the  herd  has  been  used  at  home  in  making  butter,  and  the  breeding  has 
been  with  the  view  of  getting  the  cow  that  would  make  the  most  butter  per 
year  on  moderate  food.  The  introduction  of  a  testing  machine  into  the 
creamery  and  cheese  factory  will  furnish  all  the  dairies  with  an  incentive 
to  breeding  for  quality  as  well  as  quantity,  and  this  one  thing  would,  in 
ten  years,  work  almost  a  revolution  in  the  character  of  the  cows  in  this 
State. 

Moreover  it  might  be  stated  here  that  there  are  now  on  the  market  ma- 
chines for  analyzing  milk  that  are  so  easy  and  cheap  that  it  would  be  a  very 
nmple  matter  for  each  patron  of  the  creamery  or  cheese  factory  to  bring  to 
the  factory  samples  ofmUk  of  his  individual  cows  and  team  which  were  good 
cows  and  which  ones  should  be  discarded.  In  this  way  a  single  machine  at 
a  central  point  would  be  sufficient  to  test  the  milk  of  several  hundred  cows. 
Any  one  can  see  at  once  wJiat  an  immense  stride  Vermont  dairying  would 
make  under  these  conditions. 

Moral  Itffect, — Few  have  an  idea  of  the  amount  of  doctoring  of  milk 
there  is  done  in  this  State.  Where  the  milk  is  paid  for  according  to  weight 
a  premium  is  put  on  the  watering  or  skimming  of  milk.  Human  nature  is 
not  proof  against  this  temptation,  and  as  a  result  we  have  found  samples  of 
milk  that  had  been  tampered  with  in  every  one  of  the  more  than  twenty 
creameries  that  we  have  tested.  The  paying  for  milk  according  to  its  real 
value  does  away  with  all  temptation  for  cheating  and  has  a  beneficial  effect 
on  the  moral  atmosphere  of  the  neighborhood.  Two  illustrations  of  this 
have  come  to  notice  this  summer.    In  one  case  a  creamery  decided  to  adopt 
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paying  for  milk  according  to  test,  and  the  quality  of  the  milk  became 
better  at  once,  even  before  the  test  was  put  in.  In  the  second  case,  one  of 
our  chemists  drew  samples  for  four  consecutive  days  at  a  certain  creamery, 
and  although  the  quantity  of  the  milk  remained  constant  during  those  four 
days,  its  quality  steadily  increased  until  the  fourth  day  as  compared  with 
the  first,  it  took  a  pound  and  a  half  less  of  milk  to  make  a  pound  of  butter. 

METHODS  OF  8AKPLINO. 

One  of  the  most  difficult  -porta  of  the  correct  analysis  in  milk  is  the 
getting  of  a  correct  sample.  This  is  much  more  difficult  than  most  creamery 
men  are  willing  to  believe,  and  few  can  be  induced  to.do  more  than  take  up 
a  dipper  full  just  after  the  milk  is  poured  into  the  weighing  can.  To  these 
faulty  methods  of  sampling  is  due  much  of  the  troubles  that  have  arisen  in 
creameries  that  have  been  paying  by  test. 

The  most  reliable  method  of  sampling  is  by  the  use  of  a  sampling  tube 
which  takes  out  a  core  of  milk  from  the  top  to  the  bottom.  This  sampling 
tube  can  be  made  by  any  ordinary  tin-smith  by  taking  a  piece  of  brass 
tubing  an  inch  in  diameter,  running  a  wire  through  the  length  of  it,  ter- 
minating at  the  upper  part  in  a  bend  for  handle,  the  other  end  of  the  wire 
being  soldered  into  a  firm  sheet  of  iron  which  is  covered  on  its  upper  sur- 
face by  a  piece  of  rubber  packing.  This  iron  valve  should  be  a  trifle  larger 
than  the  size  of  the  tubing.  The  wire  is  held  in  the  centre  of  the  tube  by  a 
small  wire  loop  at  the  top  and  bottom,  near  the  ends  of  the  tube.  By  push- 
ing down  on  the  handle  the  valve  is  carried  away  from  the  bottom  of  the 
tube  leaving  a  place  for  the  milk  to  enter.  While  in  this  position  the  tube 
is  pushed  down  vertically  into  the  milk  in  the  weighing  can  until  it  reaches 
the  bottom.  The  wire  is  then  pulled  up,  closing  the  bottom  of  the  tube 
taking  with  it  a  core  of  milk  from  the  top  to  the  bottom  of  the  can.  The 
bottom  of  the  tube  is  put  into  the  can  or  jar  in  which  the  sample  is  to  be 
kept,  and  by  loosening  the  valve  the  milk  is  allowed  to  flow  out.  Three 
such  samples  wiU  furnish  enough  milk  for  a  sample  for  analysis,  and 
will  give  a  sample  that  is  a  correct  average  of  all  the  milk.  But  even  when 
using  this  it  is  advisable  to  stir  the  milk  well  with  a  dipper  before  taking 
the  sample.  Of  course  if  the  amount  of  milk  is  small,  one  hundred  to  two 
hundred  pounds,  and  it  is  stirred  very  thoroughly  with  a  large  dipper,  it 
can  be  mixed  so  thoroughly  that  a  correct  sample  may  be  taken  out  with 
a  dipper.  Care  must  always  be  used  in  taking  a  sample,  and  it  is  always 
advisable  to  use  a  good  deal  more  care  and  pains  than  it  seems  possible  can 
be  needed.  By  using  sufficient  care  it  is  possible  to  sample  a  large  amount 
of  milk,  two  thousand  pounds,  for  instance,  and  get  several  different  sam- 
ples that  shall  not  vary  in  composition  more  than  one-tenth  of  one  per  cent. 
If,  then,  the  creamery  man  finds  that  his  samples  do  not  agree  with  each 
other  he  can  be  reasonably  sure  that  the  trouble  is  with  himself  and  that 
he  does  not  use  enough  care  in  taking  the  sample. 
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HOW  OFTEN  SHALL  SAMPLES  BE  TAKEN. 

An  important  question  to  be  decided  at  any  creamery,  where  it  is  in- 
tended to  pay  according  to  the  amount  of  butter  fat  delivered,  is,  how  often 
ahall  the  milk  be  analyzed.  To  be  absolutely  correct,  the  milk  should  be 
analyzed  every  day,  but  the  quality  of  the  milk  is  not  variable  enough  to 
make  this  necessary.  The  analysis  should  be,  however,  frequent  enough 
to  give  the  correct  character  of  the  milk  and  also  to  discourage  any  tam- 
pering with  the  milk  on  the  part  of  the  patrons.  This  often  happens  where 
the  samples  are  taken  but  once  a  month,  since  the  patron  can  be  reasonably 
sure  that  for  the  next  few  days  after  the  monthly  sample  has  been  taken 
out,  he  can  doctor  his  milk  without  being  discovered.  Four  times  a  month 
if  sufficiently  often  for  analyzing.  But  by  adopting  the  methods  of  sampl- 
ing that  we  use  at  this  Station,  it  is  possible  to  make  these  four  analyses 
represent  much  more  than  four  days  out  of  the  month.  In  all  our  experi- 
mental work  at  the  Station  we  take  samples  of  milk  from  several  milkings. 
mix  them  together,  and  make  one  analysis  of  the  mixed  8ample,in  this  way 
getting  the  average  character  of  the  milk  from  the  several  milkings.  By 
the  use  of  chemicals  it  is  possible  to  retain  the  milk  for  several  days  in  a 
good  condition  for  analysis. 

llETHOD  OF  SAMPLING  RECOMMENDED. 

Have  a  pint  glass  fruit  can  of  the  lightning  jar  pattern  for  each  patron 
of  the  creamery;  these  jars  to  be  permanently  numbered  with  metal  labels 
wired  to  the  jar,  and  each  patron  to  have  a  number  corresponding  to  the 
one  on  the  jar.  In  the  bottom  of  each  of  these  jars,  put  one-twentieth  of 
an  ounce  of  powdered  corrosive  sublimate,  t<>  which  has  been  added  one 
one-hundreth  of  its  weight  of  acid  magenta,  or  any  other  of  the  aniline  col- 
ors, that  would  not  be  destroyed  under  the  conditions  present.  In  this  way 
any  milk  which  has  the  poisonous  corrosive  sublimate  in  it  will  have  such 
a  vivid  pink  color  that  there  will  be  no  danger  of  any  one  drinking  it  by 
mistake  or  of  its  being  fed  to  animals.  Any  day  in  the  week  a  correct 
sample  of  the  milk  measuring  one-fourth  of  a  pint  taken  either  by  a  sam- 
pling tube  or  a  dipper  is  put  into  this  jar.  Any  other  day  in  the  week  a 
second  sample  of  the  same  size  and  taken  in  the  same  way  should  be  added, 
if  great  accuracy  is  desired.  The  patron  should  not  know  beforehand 
what  day  these  samples  are  to  be  taken, and  they  need  not  be  taken  the  same 
day  for  all  the  patrons.  The  cans  can  be  prepared  Saturday  morning  and 
samples  taken  any  day  during  the  week,  so  that  the  patron  can  never  be 
sure  when  he  brings  his  milk  whether  or  not  a  sample  is  to  be  taken  from 
that  day's  milk.  At  the  end  of  the  week  the  mixed  sample  is  analyzed 
and  its  analysis  considered  to  represent  the  average  character  of  the  milk 
delivered  during  the  week.  Three  samples  would  certainly  be  enough  to 
represent  the  average  character  of  the  milk  for  any  one  week,  and  two 
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samples  a  week,  taken  each  week  for  a  month,  would  certainly  be  enough 
to  correctly  represent  the  average  character  of  the  milk  for  the  month. 
This  amount  of  corrosive  sublimate  will  keep  the  milk  for  ten  days  in  the 
hottest  weather,  and  does  not  interfere  with  the  accuracy  of  the  analysis, 
by  the  ordinary  methods  now  in  use  at  creameries.  But  corrosive 
sublimate  cannot  be  used  for  preserving  the  sample  when  any  of  the 
methods  of  extracting  the  fat  by  ether  is  used. 

When  corrosive  sublimate  is  added  to  samples,  and  those  samples  are 
held  for  several  days  in  a  warm  room,  it  is  necessary  to  be  quite  careful  in 
the  handling  of  the  milk  to  prevent  its  churning.  The  samples  cannot  be 
carried  from  one  place  to  another  by  team  or  on  the  railroad  without 
danger  of  their  churning,  and  even  the  mixing  should  be  done  with  care 
and  done  entirely  by  pouring  instead  of  by  shaking. 

SIZE  OF  6AMFLB. 

In  the  above  instructions  it  has  been  stated  that  the  sample  taken  dif- 
ferent days  from  the  same  dairies  should  always  be  of  the  same  size,  about 
one-fourth  pint,  and  this  holds  true  whether  the  milk  brought  is  one  hun- 
dred pounds  or  a  thousand  pounds.  Theoretically  this  is  not  correct,  and 
by  some  people  great  stress  has  been  laid  on  the  necessity  of  taking  a  sample 
of  variable  size  to  agree  with  the  quantity  of  milk  delivered.  Thus,  if  one 
man  delivers  two  hundred  pounds  and  another  man  a  thousand,  one  sam- 
ple should  be  five  times  as  large  as  the  other.  It  has  been  stated  that  there 
is  a  creamery  in  Iowa,  whose  managers  are  careful  to  follow  this  plan  and 
vary  the  size  of  the  sample  drawn  each  day  as  the  quantity  of  the  milk 
varies.  For  more  than  two  years  our  station  has  been  analyzing  mixed 
samples,  and  we  have  always  taken  out  the  same  size  of  sample  whether 
the  quantity  of  milk  was  large  or  small.  It  is  a  great  deal  easier  to  use 
always  the  same  cup  and  take  the  same  size  of  sample  from  each  man's 
milk,  than  to  bother  to  take  a  different  amount  each  time  and  to  take  that 
amount  just  proportional  to  the  amount  of  milk  delivered.  If  it  can  be 
shown  that  our  method  of  sampling  introduces  an  error  that  is  too  small  to 
affect  the  results,  then  it  is  certainly  better  to  take  our  simple  method, 
rather  than  the  other  cumbersome  one.  To  test  this  point  we  made  an 
extensive  series  of  analyses. 

Samples  were  taken  at  a  creamery  of  each  patron^s  milk  for  four  con- 
secutive days,  and  each  analyzed  separately  each  day.  This  gives  a  basis 
for  calculating  the  results  that  would  be  obtained  by  the  two  methods  of 
taking  samples.  For  example:  Mr.  A.  brings  310  lbs.,  400,  860  and  380  lbs. 
for  the  four  days,  analyzing  for  each  day  separately  3.75,  3.20,  3.95  and 
4.10  per  cent  of  fat,  respectively.  Mr.  A  therefore  furnished  810  X  875  = 
11.68  lbs.  fat;  400  X  820  =  12.80  lbs;  3.60 X  395  =  14.22  lbs.;  and  380.  X 
410  =  15.58  Ibe.  in  all,  64.28  lbs.  butter  fat.     This  54.28  lbs.  is  what  Mr.  A 
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actoally  brings.  Now  let  us  see  how  much  out  of  the  way  the  results  would 
be  by  our  method  of  sampling.  If  the  samples  of  milk  taken  were  aU  of 
the  same  size,  the  resulting  sample  would  analyze  the  same  as  the  average 
of  the  four  single  samples.  The  average  of  8.75,  8.20,  8.05  and  4.t0  is  8.75. 
The  total  milk  brought  was  1,450  lbs.,  which  multiplied  by  8.75  gives 
54.87  lbs.  fat.  The  differenoe  between  54.87  and  54.28  is  0.18  lbs.  fat.  i.  e, 
the  difference  between  our  method  and  the  truth  in  this  case,  is  0.14  lbs. 
butter  fat,  which  difference  or  error  is  less  than  the  error  that  is  made 
every  time  the  whole  milk  is  weighed  and  is  ten  times  less  than  the  proba** 
ble  error  when  the  milk  is  analyzed.  In  other  words,  the  error  introduced 
into  the  work  by  taking  all  the  samples  of  the  same  size  is  much  too  small 
to  be  of  any  account.  In  this  same  way  we  have  calculated  the  error  for 
each  of  the  patrons  of  the  crecunery  for  these  four  days  during  which  the 
amounts  of  milk  were  quite  variable,  and  the  per  cent  of  fat  exhibited  some 
remarkable  changes  (due  we  suppose  to  the  moral  effect  on  the  patrons  of 
the  presence  of  our  chemist  at  the  creamery.) 

The  following  table  shows  the  results;  the  first  column  giving  the  actual 
amount  of  butter  fat  in  the  milk,  and  the  second  column  the  result  obtained 
by  multiplying  the  total  weight  of  milk  by  the  average  of  the  four  analyses 
of  each  day  separately,  which  is  of  course  the  same  result  as  would  be 
obtained  by  analyzing  a  mixture  of  equal  sized  samples  from  each  day's 
milk: 


Butter  Fat  Brought 
to  the  Factory. 

Butter  Fat  Found 

if  Samples  were 

all  Same  Size. 

Difference. 

lbs. 

lbs. 

lbs. 

1 

6.98 

6.97 

0.01 

2 

47.01 

47.02 

0.01 

3 

8.08 

8.00 

0.08 

4 

22.25 

22.28 

0.02 

5 

101.29 

101.86 

0.07 

6 

78.84 

78.78 

0.06 

7 

180.99 

180.96 

0.08 

8 

107.28 

107.27 

0.04 

9 

22.90 

22.93 

0.08 

10 

22.57 

22.59 

0.02 

11 

118.20 

118.57 

0.87 

12 

75.75 

75.77 

0.02 

18 

89.28 

89.25 

0.02 

14 

118.48 

118.86 

0.07 

15 

57.99 

58.02 

0.08 

16 

110.95 

110.28 

0.67 

17 

61.61 

61.58 

0.03 

18 

62.98 

•    68.04 

0.11 
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The  average  of  these  differences  is  less  than  a  tenth  of  a  pound  of  butter 
fat  in  four  days;  had  the  samples  been  taken  for  seven  days  the  differences 
would  have  been  still  smaller.  The  largest  difference  is  two-thirds  of  a 
pound,  and  this  is  on  a  lar^e  lot  of  over  a  hundred  pounds  of  butter  fat. 

In  the  light  of  these  results  it  is  evident  that  the  taking  of  samples  for 
analysis  that  vary  in  size  with  the  quantity  of  milk,  is  a  needless  precau- 
tion, and  that  in  actual  practice  it  is  better  to  have  a  single  sampling  oup 
for  all  the  work. 

VARIATIONS  OF  TESTS. 

Complaint  often  comes  to  us  from  patrons  of  creameries,  who  say  that 
their  tests  are  uneven;  one  month,  for  instance,  running  4.50  per  cent  of 
fat,  and  the  next  only  8.50,  and  they  want  to  know  if  it  is  possible  for  their 
cows  to  actually  vary  that  much  in  a  month.  The  answer  of  course  must 
be,  that  the  milk  from  a  herd  of  cows  does  not  vary  much. 

Any  such  resultjUnless  it  is  in  a  small  herd  or  a  herd  which  has  changed 
largely  in  the  character  of  its  individual  cows,  shows  that  there  has  been 
error  either  in  sampling  or  analyzing,  or  else  it  shows  that  the  samples 
were  not  taken  often  enough  during  the  month.  It  is  possible  to  find  sin- 
gle day's  milk  from  a  herd  of  twenty  cows  in  one  month  that  will  contain 
one  per  cent  of  fat  more  than  the  milk  of  some  other  single  day  in  another 
month;  in  fact,  we  have  had  cases  arise  in  our  own  work  this  summer  in 
which  there  was  a  variation  of  nearly  two  per  cent.  But  when  the  cows 
of  the  herd  have  remained  the  same  during  the  time,  it  is  not  possible  to 
find  the  average  of  six  to  twelve  day's  milk  taken  at  random  during  the 
month,  varying  a  whole  per  cent  over  the  same  number  of  days  taken  in  a 
month  before  or  after.  Such  monthly  figures  will  seldom  vary  as  much 
as  a  half  of  one  per  cent,  but  there  will  be  a  gradual  increase  in  quality 
from  the  time  the  cow  s  go  out  to  pasture  until  they  go  to  the  bam  for  winter. 

RELATION  OF  BUTTER  FAT  TO  BXJTTER. 

The  question  is  constantly  being  asked,  what  relation  the  butter  fat  in 
tlie  milk  as  brought  to  the  creamery  bears  to  the  amount  of  butter  that  will 
be  produced  from  it?  No  definite  answer  can  be  given  to  this  question, 
because  the  amount  is  quite  variable,  depending  upon  the  skill  of  the  but- 
ter maker,  the  character  of  the  tools  he  uses  and  the  time  of  year.  The 
figures  presented  in  Bulletin  16,  of  this  Station,  show  that  the  amount  of 
butter  made  from  one  hundred  pounds  of  butter  fat  in  the  original  milk, 
varies  from  one  hundred  and  five  pounds  to  one  hundred  and  fifteen,  with 
an  average  of  one  hundred  and  eight.  This  average  of  one  hundred  and 
eight  is  quite  close  to  the  general  run  of  work  done  in  the  better  creamer- 
ies of  the  State,  and  where  it  is  not  known  definitely  what  the  relation  ii 
will  do  well  enough  for  an  approximation.      But  the  only  correct  way  of 
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ascertaming  the  relation,  is  for  each  creamery  to  calculate  it  from  its  own 
records.  At  the  end  of  the  month  figure  up  how  much  butter  fat  has  been 
actually  delivered  by  the  patrons,  and  how  much  butter  has  been  made. 
Divide  the  latter  by  the  former,  and  the  result  will  be  the  pounds  of  but- 
ter made  for  each  pound  of  butter  fat  delivered.  This  calculation  will  be 
necessary  in  all  creameries  where  the  patrons  are  paid  according  to  the 
amount  of  butter  produced,  instead  of  according  to  the  amount  of  milk  or 
butter  fat  delivered.  In  this  connection  we  would  refer  again  to  Bulletin 
No.  16,  of  this  Station,  where  this  whole  subject  is  treated.  This  bulletin 
will  be  sent  free  of  charge  to  any  one  on  application.  The  tables  given 
there  to  aid  in  calculating  the  value  of  milk  according  to  its  analysis  have 
been  published  on  sheets  of  cardboard,  and  will  be  furnished  to  any  cream- 
eries and  cheese  factories  which  desu*e  to  use  them. 

CREAM-aATHSRINO  CRBAMSBIE8. 

The  methods  of  testing  milk  can  be  applied  as  well  to  a  cream-gather- 
ing creamery  as  to  a  whole  milk  factory.  The  only  difference  is,  it  will  be 
necessary  to  have  the  cream  gatherer  take  the  samples  while  he  is  on  his 
rounds  instead  of  waiting  until  the  cream  reaches  the  factory. 

Taking  samples  of  cream  is  much  more  difficult  tlian  taking  samples  of 
whole  milk.  The  cream  gatherer  would  have  to  be  especially  careful  in 
this  part  of  the  work.  It  would  be  necessary  to  pour  the  cream  back  and 
forth  several  times  and  take  the  sample  quickly.  When  the  creamery  man 
comes  to  analyze  the  sample  he  will  have  to  be  careful  to  do  all  the  mixing 
of  it  by  pouring  instead  of  by  shaking,  since  when  the  cream  is  shaken  it 
takes  up  a  large  number  of  air  bubbles  that  stay  in  it  a  long  time  and  pass 
up  with  the  cream  into  the  pipette,  and  do  not  allow  the  full  amount  of 
cream  to  be  measured. 

9 

CHEESE    FACTORIES. 

In  all  the  writing  that  has  been  set  before  the  public  regarding  the 
testing  of  milk,  reference  has  been  had  almost  entirely  to  the  testing  of 
milk  at  creameries.  It  seems  to  have  been  thought  that  it  was  not  possible 
for  cheese  factories  to  apply  this  test  to  the  paying  for  milk  according  to 
the  per  cent  of  fat  it  contains.  The  reason  for  this  is  evident.  In  the 
creameries  the  fat  is  the  only  part  that  is  used,  whereas  in  the  cheese  fac- 
tories both  the  fat  and  the  casein  pass  into  the  cheese  to  form  i)art  of  its 
value.  It  will  be  found,  however,  on  investigation,  that  this  does  not  ex- 
press the  whole  truth,  but  that  the  value  of  the  milk  for  cheese  making 
depends  so  largely  on  the  per  cent  of  fat  present,  that  it  would  be  nearly 
correct  to  pay  for  milk  at  tlie  cheese  factories  according  to  the  per  cent  of 
fat  it  contains.  In  general,  it  is  true  that  the  more  fat  the  milk  contains 
the  more  casein  it  also  contains,  so  that  the  amount  of  cheese  to  be  made 
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out  of  the  milk  can  be  very  accurately  gauged  by  the  amount  of  fat  it  con- 
tains. It  is  also  true  that  the  market  value  of  the  cheese  comes  almost  en- 
tirely from  the  fat.  Cheese  that  would  sell  for  ten  cents  a  pound  if  made 
from  the  whole  milk  would  fall  in  price  to  two  cents,  one  cent,  or  poesibly 
in  some  places  to  not  more  than  half  a  cent  a  pound,  if  the  fat  was  taken 
out  of  the  whole  milk  before  it  was  made  into  cheese.  It  is  evident,  then. 
that  the  fat  in  the  milk  determines  both  the  quality  and  the  market  value 
to  so  large  an  extent  that  it  would  be  just  to  all  concerned  to  pay  for  the 
milk  at  cheese  factories  largely  according  to  the  per  cent  of  fat  it  contaiiu. 

But  it  will  hardly  do  to  make  this  rule  invariable.  It  is  not  a  fact 
that  twice  as  much  cheese  can  be  made  from  milk  containing  six  per  cent 
of  fat  as  from  milk  c^ontaining  three  per  cent.  A  method  to  be  just  to  all 
must  take  into  account  both  the  casein  and  the  fat.  This  can  be  arrived  at 
quite  closely  by  paying  a  certain  amount  for  the  milk  by  weight,  without 
regard  to  its  quality,  and  a  certain  amount  additional  for  each  pound  of 
butter  fat  it  contains.  Thus,  if  80  cents  a  hundred  is  paid  for  all  milk,  and 
10  cents  a  pound  for  butter  fat,  a  three  per  cent  milk  would  receive 
80  -|-  8  X  10  =  60  cents  a  hundred,  a  four  per  cent  milk  70  cents,  and  a  six 
per  cent  milk  90  cents.  This  is  quite  close  to  what  has  been  paid  for  milk 
at  the  cheese  factories  this  summer. 

In  most  factories  the  proprietor  makes  the  cheese  for  so  much  a  pound, 
and  the  patrons  get  what  is  left  from  the  proceeds  of  the  sale  of  the  cheese 
after  deducting  the  cost  of  the  making.  Suppose  a  factory  during  the  sea- 
son has  made  one  hundred  thousand  pounds  of  cheese,  which  sells  for  ten 
cents  a  pound,  and  a  cent  and  a  half  is  charged  for  making,  so  that  it  nets 
the  patrons  eight  and  a  half  cents  a  pound,  or  eighty-five  hundred  doUais 
for  the  season.  If  the  milk  has  been  tested  from  time  to  time  and  a  record 
kept  of  the  per  cent  of  fat  and  the  weight  of  the  milk,  it  will  be  possible  to 
figure  out  the  total  number  of  pounds  of  fat  that  have  been  delivered  .at 
the  cheese  factory  during  the  season.  Suppose  this  is  forty  thousand 
pounds,  and  also  suppose  that  it  has  taken  ten  pounds  of  milk  on  the  aver- 
age to  make  a  pound  of  cheese.    The  account  will  stand  thus: 

Whole  niunber  of  lbs.  of  milk 1,000,000 

Received  net  for  cheese |8,500 

Paid  for  milk  at  80c  per  100  lbs $8,000 

Balance  to  be  paid  for  butter  fat |5,500 

Pounds  of  butter  fat  delivered 40,000 

Price  to  be  paid  for  each  pound  butter  fat  ($5,500  -i- 

40,000) 11.7c 

Mr.  A.  during  the  season  brings  80,000  lbs  of  milk  that  averages  four 
per  cent  fat.    His  account  will  stand  : 

80,000  lbs.  milk  at  80c  per  100 $  90  00 

80,000  lbs.  of  4  per  cent  milk  contains  1,200  lbs.  fat. 

1,200  lbs.  fat  at  11.7c 140  40 

Total  for  the  milk $280  49 
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TEST  OF  DAIRY  00^8. 
HOME  VS.  FAIR  GROUNDS, 

The  test  on  the  fair  grounds  at  Burlington  took  place  on  Thursday, 
Sept.  4thy  1890,  each  cow  being  milked  clean  the  night  before,  in  the  pres- 
ence of  a  Station  officer,  the  test  being  based  upon  the  milk  yield  of  the 
following  twenty-four  hours.  The  milks  were  set  in  deep  cold  setting, 
skimmed  in  twelve  hours  and  the  creams  churned  sweet  at  the  end  of  the 
second  skimming.  Samples  of  whole  and  skim  milks  of  both  morning  and 
night  yields,  of  buttermilk  and  butter,  from  each  cow  were  taken,  and  all 
analyzed  by  grayimetric  methods  at  the  Station  laboratory.  AU  samples 
both  at  home  and  at  the  fair  ground  were  taken  by  Station  officers,  and  all 
analytical  data  given  in  this  bulletin  calculated  to  the  milk  of  the  entire 
twenty-four  hours  from  the  analyses  and  weights  of  morning  and  night's 
milks.    Milking  and  skimming  took  place  at  the  grounds. 

The  results  of  this  test  are  not  regular  and  bovine  individuality  shows 
out  strongly.  None  of  the  six  cows  tested  gave  less  and  poorer  milk  at 
the  fair  ground  than  at  home.  One  Jersey  and  one  Ayrshire  gave  more 
and  better,  one  Jersey  and  one  Ayrshire  less  and  a  little  better,  one  Jersey 
the  same  and  poorer,  while  the  Holstein  appeared  unaffected.  In  but  one 
case  out  of  six  was  quality  lowered  and  in  but  two  cases  out  of  six  was 
quantity  materially  lowered  as  a  result  of  the  sudden  change  in  location  and 
habit  of  life. 

None  of  these  cows  were  especially  fed  in  advance  by  way  of  prepara- 
tion for  the  tests,  all  having  had  pasture  feed  supplemented  in  some  cases 
with  grain.  Their  feed  during  the  te^  was  more  liberal  but  was  not  extra- 
ordinary. A  cow  under  high  feeding  pressure  is  in  an  unnatural  bodily 
condition  and  hence  more  susceptible  to  outside  influences ;  as  none  of 
these  cows  were  thus  pressed,  less  radical  changes  were  to  be  expected. 

A  study  of  the  following  table  will  show  that  the  fat  was  the  most 
inconstant  ingredient,  that  whenever  quality  or  quantity  of  milk  constitu- 
ents has  altered  as  a  result  of  the  change  from  pasture  to  fair  groimd,  as  a 
rule  the  fat  has  varied  more  than  the  other  solids.  This  fact  is  in  line  with 
many  other  observations  indicating  that  the  fat  is  the  most  variable  ingre- 
dient of  milk. 
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A]i  the  cows  were  more  or  less  disturbed  and  nervous  while  at  the 
grounds.  The  two  registered  Ayrshires  belonging  to  L.  S.  Drew  of  Bur- 
lington were  particularly  affected,  being  in  the  language  of  their  owner, 
"  as  wild  as  hawks.**  Both  had  the  same  treatment  for  months  previous 
and  were  similiarly  treated  and  fed  at  the  fair,  yet  one  (Frankie  5th)  ^aye 
less  milk  of  better  quality,  and  less  milk  ingredients,  while  the  other  (Dolly 
Athol  4th)  made  a  most  remarkable  increase  in  butter  fat  as  a  result  of  her 
nervous  condition.  Similar  cows  of  the  same  breed  and  herd,  similiarly 
treated,  under  similar  circumstances  of  nervous  excitement  and  apparently 
similarly  affected  thereby,  actually  gave  most  disBimilar  returns  at  the 
milk  pail. 

The  performance  of  Dolly  Athol  during  this  test  is  believed  to  be  al- 
most, if  not  quite  without  precedent  in  the  annals  of  butter  tests  that  have 
been  controlled  by  chemical  analysis.  The  sudden  increase  from  19.2  oz. 
to  33.1  oz.  butter  fat  in  twenty-four  hours  on  removal  from  home  to  strange 
and  disquieting  surroundings  was  most  unexpected  but  is  fully  authenti- 
cated. Close  watch  was  kept  on  the  milkers  and  it  was  believed  that  no 
tampering  took  place,  but  to  render  assurance  doubly  sure  the  man  in 
in  charge  of  the  cow  was  surprised  by  the  appearance  of  a  Station  officer 
early  on  the  morning  succeeding  the  test.  The  cow  was  milked,  and  every 
motion  of  the  mUker  watched,  the  milk  was  weighed  (12.69  lbs.)  mixed 
and  sampled,  and  the  sealed  sample  taken  to  the  Station  laboratory,  where 
it  proved  to  be  even  richer  than  the  preceeding  samples,  analyzing  16.66  per 
cent  total  solids,  and  7.20  per  cent  fat  or  14.69  oz.  butter  fat.  The  cow 
calved  Aug.  25th,  was  fed  but  lightly  for  a  few  days,  then  moderately  with 
bran  and  hay.  The  cow  gave  on  the  average  whild  milking,  22.75,  18.20 
(farrow),  and  28  lbs.  milk  per  day  in  1887- 88-'89  respectively.  The  analyses 
and  weights  connected  with  the  test  are  as  follows,  the  first  two  being  of 
milk  given  at  the  farm,  the  last  three  of  that  given  at  the  fair  grounds. 


Date  of  Milking. 


Sept.  1,  P.  M. 
"  2,  A.  M 
"  4,  A.  M. 
"  4,  P.  M. . 
"     5,  A.   M. 


Weight. 

Total 
Solids. 

Fat. 

Casein. 

lbs. 

i 

4.41 

5^ 

14 

14.25 

4.88 

12.50 

14.90 

4.65 

4.29 

17.25 

16.02 

6.82 

8.67 

13.75 

15.45 

6.50 

8.58 

12.69 

16.66 

7.20 

8.69 

Sugar 
and 
Ash. 


5.46 
5.96 
5.68 
5.42 
5.77 


It  is  safe  to  assert  that  so  rich  amilk  as  shown  by  the  last  three  analyses, 
has  seldom  been  g^ven  by  an  Ayrshire  cow  in  flush  of  milk. 

It  wa8  intended  to  keep  track  of  this  cow  on  her  return  home,  by  fre- 
quent analyses  of  her  milk,  but  her  sudden  death  prevented.  On  her  re- 
turn a  week  later  from  the  State  Fair  at  White  River  Junction,  where  she 
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had  been  exhibited,  she,  in  common  with  the  rest  of  Mr.  Drew's  herd  were 
unshipped  at  the  raihx>ad  depot  at  night.  The  herd  became  frightened  and 
stampeded,  she,  with  three  others,  going  off  the  dock  into  the  lake,  where 
she  was  drowned. 

To  summarize  :  the  results  obtained  of  the  effect  of  worry  and  oonfa- 
sion  on  the  system  of  cows,  as  shown  in  the  milk  flow,  appear  conflicting, 
depending  upon  individuality.  Some  cows  produced  more  at  home  amid 
their  usual  surroundings,  while  some  seemed  stimulated  by  excitement  and 
nervousness,  and  made  a  better  showing  at  the  fair  grounds  than  they  did 
at  home.  The  data  at  hand  seems  to  indicate  that  the  tendency  of  nervous 
excitement^  ie  to  lessen  quantity  of  milk  tngredients,  and  to  variously  af- 
fect quality  according  to  the  individuality  of  the  animal,  the  fat  being  the 
most  variable  ingredient. 


WOOL  AND  WOOL  MEASUREMENTS. 


BY  W.  W.  COOKE  AND  L.  R.  JONES.* 


A  considerable  tiine  and  painstaking  was  given  to  the  study  of  wool- 
fibers  during  the  winter  of  1889-90,  and  e6i)eciall7  to  the  microscopic  exam- 
ination and  measurement  of  the  diameters  of  different  samples. 

Theobjectof  this  was  two-fold:  first,  to  learn  the  character  of  Ver- 
mont merino  wool  as  comxmred  with  wool  from  other  breeds  and  localities; 
second,  and  more  especially,  to  get  data  to  serve  as  a  basis  for  future  ezper- 
imentflkl  work  upon  conditions  affecting  the  wool-fiber. 

Such  being  our  object  it  is  thought  best  to  here  publish,  not  bnly  the 
facts  of  general  interest,  but  also  the  details  of  some  of  the  work  in  testing 
various  microscopic  methods. 

In  making  all  measurements  of  diameters  it  is  necessary  to  magnify 
the  wool-fiber  very  highly.  For  this  a  microscope  magnifying  about  600 
diameters  was  used. 

Fig.  1  shows  three'wool  fibers  from  the  shoulder  of  Ram  127,  as  they 
appeared  under  the  microscope  after  they  were  cleansed.  They  are  mag- 
nified SOO  diameters,  in  the  figure,  which  is  one-half  of  the  diameter  as  mag- 
nified by  the  microscope  used.  The  miciometer  scale  used  in  the  measure- 
ments lies  across  the  center  of  the  fibers.  Each  division  on  this  scale 
represents  .2792  centimillimeters,  or  about  ^^  of  an  inch.  Thus  the 
fiber  at  the  left  measures  about  9  spaces  in  diameter,  this  equals  9  x  J3792— 
2.5128  centimillimeters  or  ^Arv  ~"  .000989  of  an  inch.  A  glance  at  the 
tables  on  page  60  will  show  that  the  average  of  the  fibers  from  the  shoulder 
of  Ram  127  is  2.866  centimillimeters;  by  applying  the  above  method  of 
calculation  it  will  be  found  that  this  diameter  is  represented  by  about  8i 
spaces  of  the  scale.  Thus  the  middle  fiber  at  the  point  where  the  scale 
crosses  it  is  about  the  average  size. 

*  The  mioroeooploal  examinations  were  made  by  L.  B.  Jones. 
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Before  exact  meaauremeDte  upon  the  fibers  could  be  made  it  was  found 
necessary  to  cLeanse  the  wool  in  some  solution  that  would  remove  the 
"iTolk"  and  dirt.  This  ie  done  at  the  woolen  mills  by  washing  with  some 
alkaline  solution. 

Samples  of  several  of  the  standard  soaps  and  "solventa"  were  gotten 
from  the  Burlington  Woolen  Mills  and  tested  along  with  benzine,  carbon-, 
bisulphide,  and  ether.  All  of  these  were  found  to  remove  the  yolk  and 
dirt.  It  was  founil,  however,  that  after  the  flbers  cleansed  with  these 
solvents  were  allowed  to  dry  thoroujthly  they  shrank  perceptably  in  diame- 
ter. A  couple  of  examples  will  illuHtrate  this.  The  average  of  100  meas- 
urements on  a  Bample  of  wool  'freshly  clcatised  with  "clover  solvent' 
soap  t  and  dried  in  a  current  of  warm  air,  was  3.633  centimillimeters  i-r^ 
of  an  inch).  Tlie  average  of  100  measurements  made  on  the  same  sample 
tliree  months  later,  was  3.48  centimillimeters  showing  aslirinkage  of  about 
ected  and  mountod  and  ton 

;  ohemlst  In  oharfte  of  Uie 
wl  la  rS  per  cent.  aolnttoB 
r,  then  tr<ui»feniii«  to  k  bMb 


■  A  Bample  or  the  wnol  was  cleunxed.  then  ton  flben  i 
ineBKnrementa  made  on  eai'b  flber, 

t  The  melbod  of  clenntlnK  WHS  that  r«ooniDiend«d  by 
•leanalnicot  the  wool  at  the  wi>olen  mill,  viz.:  Plaotns  the 
of  clover  lolTent  at  lemperBtare  ISD'-ISS"  Y.  lor  one-half  hi 
sfolaorwaMr  at  about  1)W>F.  and  Hntehlns  br  Hnalni  In  ac 
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7i  ^.  Another  series  of  100  measurements  on  ten  fibers  cleansed  in  ben- 
zine gave  an  average  diameter  of  3.804  centimillimeters,  and  a  second  series 
of  100  measurements  on  the  same  fiber  after  drying  three  months  gave  an 
average  of  2.6,  showing  a  similar  shrinkage  of  about  7^. 

Careful  measurements  were  also  undertaken  to  determine  whether  in 
the  process  of  cleansing  with  benzine  and  drying  for  only  a  few  moments 
in  a  current  of  warm  air  the  fibre  was  perceptibly  swollen  or  shrunken. 
One  hundred  measurements  on  an  uncleansed  sample  showed  an  average 
diameter  of  2.804  centimillimeters;  100  measurements  on  fibers  taken  from 
as  near  the  same  spot  as  possible  and  cleansed,  averaged  2.815  c.  m.  m., 
showing  a  shrinkage  of  about  ^  of  one  per  cent.  All  of  these  preliminary 
measurements  were  made  upon  the  sample  taken  from  the  hip  of  one 
sheep  (Ewe  44).  The  average  of  all  measurements  upon  uncleansed  fibers 
from  this  hip  sample  was  2.74  c.  m.  m.,  while  the  average  of  all  measure- 
ments from  the  same  sample  and  comparable  to  the  last,  except  that  they 
had  been  cleansed  with  benzine,  was  2.78  c.  m.  m.  These  last  apparently 
show  a  slight  swelling  of  the  fiber  amounting  on  the  average  to  about  1^^. 

The  possible  change  in  the  size  of  the  fiber  from  the  use  of  benzine  as  a 
solvent  was  thus  shown  to  be  very  slight  when  measurements  are  made 
before  long  continued  drying  of  the  cleansed  fibers.  It  was  therefore  con- 
sidered a  satisfactory  solvent  to  use.  But  it  was  not  convenient  or  possible 
even  to  measure  all  fibers  promptly  after  cleansing.  Hence  the  next 
step  was  to  find  some  mixture  in  whioh  the  fibers  could  be  preserved  and 
which  would  keep  them  from  drying.  Benzole  balsam  *  was  tried  and 
found  very  satisfactory.  The  method  of  cleansing  and  mounting  the 
fibers  used  in  making  all  the  measurements  here  recorded  was  as 
follows  :  The  sample  of  wool  was  immersed  for  five  minutes  in  benzine, 
being  shaken  occasionally  to  wash  out  particles  of  dirt,  then  dried  for 
about  one  minute  in  a  current  of  warm  air  over  a  register  or  a  coal  stove 
and  at  once  mounted  in  benzole  balsam.  After  this  it  underwent  no  ap- 
parent change  and  was  measured  at  convenience.  In  the  earlier  part  of  the 
work  ten  fibers  were  selected  at  random  from  the  sample  and  the  diameter 
of  each  of  these  fiberx  measured  in  ten  different  places.  This  meth6d  was 
found  unsatisfactory  in  several  ways  however.  The  painstaking  necessary 
in  selecting  and  mounting  the  fibers  was  a  serious  objection.  The  value  of 
results  in  this  work  depends  especially  upon  making  a  very  large  number 
of  measurements  from  which  averages  can  be  gotten.  Some  rapid  method 
of  preparing  samples  for  measurement  is  therefore  desirable.  Had  this 
method  of  making  all  measurements  upon  ten  fibers  given  the  best  obtain- 
able results,  however,  it  would  have  been  followed  regardless  of  time. 

*  Canada  balsam  dissolved  in  benzole.  This  was  nsed  by  McMurtrie  in  his  exten  - 
sfve  series  of  measurements  upon  wool  fibers,  the  results  of  whIoh  are  giytin  In  his  "  Be- 
port  Upon  an  Examination  of  wool  and  Other  Animal  Fibers,"  made  under  direotion  of 
&e  Commissioner  of  Agrioulture,  Washington,  1886. 


58  WOOL  AND  WOOL  MEASUREMEKT8. 


But  such  was  not  the  case.  There  is  often  so  great  variation  in  die  size  of 
fibers  growing  side  by  sid^  that  among  the  ten  fibers  selected  there  was 
often  an  abnormallj  large  or  abnormally  small  one  that  raised  or  lowered 
the  general  average  of  the  measurements  to  a  misleading  degree.*  While 
in  following  this  method  the  average  of  all  measurements  on  one  sheep 
would  be  substantially  correct,  the  average  of  any  one  sample  might  be 
quite  misleading. 

The  method  which  was  found  more  satisfactory  and  which  was  fol- 
lowed in  making  all  measurements  here  recorded  was  to  mount  a  small 
sample  of  wool  entire.  Such  a  sample  would  contain  several  hundred 
fibers.  Beginning  then  at  the  butt-end  ten  measurements  of  what 
appeared  typical  fibers  were  made ;  then  moving  along  a  little  toward 
the  tip  of  the  sample  ten  more  measurements  were  made.  This  process 
was  repeated  until  one  hundred  measurements,  representing  the  whole 
length  of  the  sample,  were  made  and  recorded.  The  average  of  these 
diameters  was  taken  as  representing  the  average  diameter  of  the  fibera 
of  that  sample. 

Tlie  series  of  duplicate  measurements  made  on  Ram  126  and  recorded 
further  on  show  the  reliability  of  this  method. 

When  the  sample  was  of  from  six  months*  to  a  year's  growth  it  was 
necessary  to  cut  it  in  sections  for  convenience  in  mounting  on  the  ^laas 
slides  for  the  microscope.  In  such  cases  the  sample  was  cleansed  and 
dried  ready  for  mounting,  then  cut  into  three  equal  portions,  each  of 
which  was  mounted  on  a  slide  by  itself.  Th^  butt  third  was  labelled  B>, 
the  middle  B",  the  tip  end  B."*  Thus,  B*"  is  the  oldest  growth  and  B*  the 
most  recent.  When  the  sample  was  thus  divided,  thirty  measurements 
were  made  on  each  third,  or  ninety  on  the  whole  sample. 

The  following  measurements  were  made  upon  samples  from  the  fleeces 
of  four  registered  Merino  sheep  from  the  flock  of  Albert  Chapman  of  Mid- 
dlebury.  Secretary  of  Vermont  Merino  Sheep-Breeder*s  AHSOciation. 

Fig.  2,  shows  the  places  on  the  sheep  from  which  the  samples  were 
taken.  These  places  are  numbered  in  the  order  of  the  flneness  of  the 
wool  taken  from  them  as  shown  in  the  table  of  averages  on  page  62. 

*  There  was  soaroely  a  sample  examined  where  the  larger  fibers  were  not  at  least  one- 
half  larger  than  the  smaller  ones  of  the  same  sample,  and  oases  were  very  oommon 
where  the  larger  were  twloe  and  eyen  three  and  f  onr  times  the  diameter  of  the  amaUer. 
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Fig.  2. 

The  fifforw  show  the  points  from  which  the  sunplet  were  taken  for  measurement  and 
also  the  reiatlTe  fineness  of  these  samples,  l  Shoulder,  2  Belly,  8  Hip.  4  Thifrb,  h  Body 
Wrlidde,  6  Neck  Wrinkle,  7  Leg  Below  Knee,  (The  last  does  not  rank  7th  in  size,  but  as 
only  one  set  of  samples  was  measured  [Ram  137]  no  rank  is  given  it.) 

The  following  tables  give  the  averages  of  the  measurements: 


B< 


Ram  126. 
AverM^e  of 
Two  Series. 


Shoulder 

Body  Wrinkle 

Hip - 

TWgh 

Belly 

Neck  Wrinkle 


a 


3 


*a.i04 

2.861 
2.228 
2.854 
2.164 
2.889 


4 


.8685 
.9294 
.8770 
.9267 
.8517 
,9404 


B 


II 


2.291 
2.861 
2.191 
2.465 
3.082 
2.488 


Qlll 


xi 

1 


.9019 
.9894 
.8626 
.9706 
.8196 
.9600 


2.129 
2.821 
2.186 
2.868 
2.287 
2.417 


I 


.8880 
.9188 
.8608 
.9808 
.8808 
.9514 


Averages. 


2.204 
2.856 
2.202 
2.894 
2.168 
2.415 


s 

o 


.8678 
.9275 
.8668 
.9425 
.8517 
.9506 
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Ram  127. 


Shoulder 

Body  Wrinkle. 

Hip 

Thigh 

Bellv 

Neck  Wrinkle - 
LeK  below  knee 


a 
1 

O 


B' 


2.540 
2.660 
2.845 
2.676 
2.442 
8.242 
2.409 


B 


11 


a 


1.0000 
1.0770 

.0281 
1.0649 

.9616 
1.2764 

.9488 


£ 
B 


a 

•43 


2.821 
2.879 
2.476 
2.763 
2.346 
8.252 
2.287 


s 

0 


B 


III 


S 

a 

•3 

a 


I 


.£1 
I 


1 

.9188 

2.283 

1.1386 

2.621 

.9748 

2.498 

1.0879 

2.494 

.9231 

2.279 

1.2808 

3.406 

.8809 

2.896 

Averages. 


& 

a 


1*^ 

a 

a 

.8791 

2.366 

.9926 

2.712 

.9886 

2.439 

.9817 

2.646 

.8974 

2.366 

1.3406 

3.802 

.9482 

2.848 

t  s 


a 


•^ 


.9810 
1.0677 

.9602 
1.0414 

.9272 
1.3000 

.9243 


Ew«  44. 


Shoulder 

Body  Wrinkle 

Hip 

Thigh 

Belhr 

NecK  Wrinkle 


£ 

B 

a 

•43 


2.229 
2.605 
2.864 
3.069 
2.466 
3.448 


B' 


a 


.8773 
1.0256 

.9308 
1.2042 

.9707 
1.8553 


B 


11 


CO 

s 


6 


2.410 
2.810 
2.863 
3.024 
2.754 
3.364 


s 


.9487 
1.1062 

.9304 
1.1904 
1.0842 
1.3206 


B 

111 

Ayerages. 

E 

£ 

^ 

S 

2 

Oi 

a 

8        J 

£ 

f>^ 

J3 

a 

s 

.ffri 

c 

>-* 

-M 

4^ 

d 

lO 

c 

0 

cS 

no 

3 

"e 

2.047 

.8058 

2.228 

.8772 

2.681 

.9963 

2.648 

1.0426 

2.886 

.9890 

2.871 

.9884 

2.591 

1.0201 

2.891 

1.1882 

2.466 

.9707 

2.662 

1.0085 

2.666 

1.0468 

3.018 

1.1881 
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Iw«  M. 


Shoulder 

Body  Wrinkle 
Hip 

Tbigh 

Bellv--- 

Neck  Wrinkle 


B' 


3.808 
2.447 
2.447 
2.885 
1.996 
2.198 


4 


.9066 
.9688 
.9688 
.9198 
.7867 
.8688 


e 
a 

S 

I 


B 


II 


2.140 
2.489 
2.826 
2.261 
2.047 
2.042 


4 


.8424 
.9800 
.9167 
.8901 
.8058 
.8040 


B 


111 


e 
e 


'■6 


2.196 
2.859 
2.117 
2.819 
1.865 
2.066 


a 

He 
H 


Averages. 


CO 

a 

B 

a 

I 


.8644  ,2.218 

.9286  2.482 

.8888  2.296 

.7948  2.205 

.7842  1.969 

.8182  2.108 


•g 


lo 

e 


-^ 


.8712+ 
.9572-- 
.9040-- 
.8681-- 
.7752-- 
.8277-- 


In  order  to  determine  the  aocuracy  of  these  results  two  series  of 
measurements  were  made  upon  the  samples  from  Ram  126.  Below  are  the 
tabulated  results  of  these  measurements. 


Ram  126. 

First  Series 

of 

Measurements. 


Shoulder 

Body  Wrinkle 

Hip 

Thigh 

Belfy 

Neck  Wrinkle 


B> 


I 

a 


I 


2.140 
2.886 
2.219 
2.891 
2.146 
2.485 


.8427 
.9195 
.8788 
.9415 
.8448 
.9782 


B 


11 


2.419 
2.266 
2.177 
2.508 
2.164 
2.485 


.9525 
.8921 
.8572 
.9855 
.8518 
.9782 


B 


111 


I 


2.094 
2.205 
2.181 
2.457 
2.210 
2.410 


^ 

-t 


.8244 
.8688 
.8889 
.9673 
.8700 
.9489 


Averages. 


9 


i 


2.218 
2.269 
2.176 
2.451 
2.178 
2.460 


4 


.8782 
.8934 
.8566 
.9648 
.8556 
.9685 
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B' 

B" 

B>n 

Avengea. 

» 

Heuni-ementB. 

1 

■ 

t 

: 

1 

1 

■$ 

1 

t. 

i 

1 

■1 

Sbould< 

2.154 

.8480 

.fluid 

2.188 

.8617 

Body  T 

3.508 

.9873 

3.488 

.»fi60 

3.444 

.9033 

3.205 

,8«88 

2.343 

.8880 

3.230 

.8779 

3.439 

.BM3 

2.370 

.8938 

3.33S 

.9308 

H'^ 

.78:6 

3.266 

.8921 

2.159 

.8490 

8.891 

.9415 

2.424 

.9S44 

3.870 

.9330 

The  average  of  all  measurementB  on  aliouJder,  hip  and  betlj  of  the 
first  series  is  2.189  omm..  Tlie  oorresponding  average  in  the  second  series 
is  3,193  cnun.,  showing  a  variation  of  only  about  one-eeTenth  of  one  per  cent. 
On  the  neck  wrinkle,  body  wrinkle  and  thigh,  the  differences  are  greater 
respectively  (8.7!^,  1^  and  4.5^.)  Theee  apparent  diacrepancies  are  however 
of  the  nature  of  proof  of  tlie  accuracy  and  value  of  the  ineasurements,  since 
the  variations  in  size  of  the  fibres  from  different  parts  of  a  wrinkle,  and 
the  uneven  quality  of  the  wool  on  the  leg  are  facte  well  known  to  every 
one  who  hoe  Mamined  wool  with  care. 

The  meaauremeata  show  the  fibres  from  belly  and  shoulder  to  be  of 
nearly  equal  flnenees—the  belly  being  a  little  the  finer  of  the  two.  The 
order  of  fineness  with  average  diameters  is  as  follows  : 


^hjs  Inch«,. 

2.253 
3.363 
2.837 
3.584 
3.S87 
2.709 

2  Belly 

Comparison  of  the  meaauremente  on  the  rams  with  those  on  the  ewe« 
show   the  rams'  fibers  to   be   slightly   but   not   markedly  larger  tlian  the 
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OentiTnillimeterB. 

jl^  Inches. 

Average  of  all  measurementa  on  both 
rams  , 

2.464 
2.411 

.9661 

Average  of  all  measurementa  on  both 
ewes... 

.9492 

Theee  reeults  are  in  accord  with  those  of  other  investigatorB. 

A  very  interesting  fact  was  noticed  in  Ewe  No.  44.  All  the  fibers  ex- 
amined were  much  smaller  for  about  one-tenth  of  their  length  from  the 
tip  than  they  were  for  the  rest  of  their  length.  Upon  inquiry  of  the  owner 
it  was  learned  that  the  ewe  dropped  her  lamb  about  shearing  time,  and 
that  she  was  always  sickly  for  some  time  after  lambing. 

The  fibers  from  none  of  the  others  showed  any  such  shrinkage  at  their 
tips. 


EXPERIMENT  TO  DETERMINE  THE  EFFECT  OF  FEED  ON  WOOL- 
FIBER. 

It  was  desired  to  find  out  whether  or  not  different  rations  affect  the 
character  of  the  wool  of  the  sheep,  and  if  they  do  affect  it,  then  in  what 
way. 

Eight  registered  Merino  ewes,  two-years-old,  were  placed  at  the  dis- 
posal of  the  Station  for  the  experiment  by  Mr.  Bissell  of  Shoreham  and  Mr. 
L.  W.  Peet  of  Cornwall,  four  taken  from  the  fiock  of  each  gentleman. 

The  experiment  was  continued  three  months — from  January  6th  to 
March  8ist,  1890.  During  this  time  two  of  the  sheep  (one  from  Mr.  Bis- 
Bell*8  fiock  and  one  from '  Mr.  Feet's),  were  kept  on  a  carbonaceous  ration, 
two  were  similarly  kept  on  a  nitrogenous  ration,  two  others  were  kept  the 
first  rix  weeks  on  a  carbonaceous  ration  and  the  last  six  weeks  on  a  nitro- 
genous ration,  and  the  other  two  were  kept  on  a  nitrogenous  ration  the 
first  six  weeks  and  on  a  carbonaceous  ration  the  last  six  weeks. 

Careful  measurements  were  made  upon  the  wool  at  the  beginning,  at 
the  middle  and  at  the  end  of  the  period.  But  as  the  difference  between  the 
measurements  upon  the  same  individuals  were  found  to  be  greater  than 
the  differences  between  averages,  no  conclusions  were  thought  justifiable. 

It  is,  however,  thought  best  to  here  give  an  outline  of  the  methods 
employed  for  the  information  of  those  who  may  continue  the  work  in  the 
future. 

At  the  beginning  of  the  experiment  small  samples  of  wool  were  taken 
from  the  right  hip  and  left  shoulder  of  each  sheep.  Careful  measurements 
were  made  upon  the  length  and  the  diameter  of  fiber  of  these  samples  in 
order  to  get  a  basis  for  comparison  of  succeeding  measurements. 
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For  cutting  these  samples  a  pair  of  fine,  sliarp-pointed  scissors,  with 
curved  blades  (finger-nail  scissors)  were  found  most  convenient. 

It  was  necessary  to  distinguish  exactly  in  some  way  between  the 
growth  of  wool  previous  to  January  6th  and  that  growth  which  took  place 
during  the  period  of  the  experiment.  In  the  case  of  those  sheep  which 
were  given  a  different  ration  the  second  half  of  the  period  from  that  given 
them  during  the  first  lialf  it  was  further  necessary  to  distinguish  exactly 
between  the  growth  of  the  first  and  of  the  second  halves  of  the  period. 

Two  possible  methods  of  doing  this  suggested  themselves. 

First — After  taking  a  sample  of  the  wool  for  measurement  to  dye  the 
fleece  on  a  small  spot.  If  some  dye  could  be  found  which  would  dye  the 
fibers  without  irritating  or  stimulating  the  skin  then  the  exact  limit  be  - 
tween  previous  and  succeeding  growth  would  be  defined  and  permanently 
registered  in  the  fiber  itself. 

The  Magenta  Diamond  Dye  was  tried.  It  was  found  neeessary  to  cleanse 
the  wool  witli  a  little  benzine  before  it  would  take  the  dye  well.  This  ben- 
zine and  possibly  the  dye  also  irritated  the  skin  of  the  animal  to  such  a 
degree  that  an  exudation  was  thrown  out  which  matted  the  wool  together 
and  even  caused  a  shedding  of  the  wool  on  the  irritated  spot  in  one  case 
where  the  benzine  was  used  quite  freely. 

Such  a  method  could  not  therefore  be  followed. 

The  second  method  tried  was  more  satisfact^iy.  It  was  to  clip  the 
wool  carefully  and  closely  from  a  small  spot. 

By  clipping  a  narrow  area  (an  inch  and  a  half  long  and  one-half  inch 
wide),  the  wool  from  the  sides  closed  in  over  the  spot  at  once  and  appar- 
ently kept  the  spot  in  normal  condition  as  regards  moisture,  temperature 
and  protection. 

In  those  cases  where  it  was  necessary  to  distinguish  between  the 
growths  of  the  first  and  second  halves  of  the  period  a  small  area  was  again 
clipped  at  the  middle  of  the  period  in  the  center  of  the  area  clipped  Janu- 
ary 6th. 

The  methods  followed  in  measurements  of  diameters  were  the  same  as 
outlined  in  the  preceding  measurements. 

Some  of  the  sheep  did  not  do  well,  owing  to  the  change  of  surround- 
ings, and  it  was  found  that  the  fibres  of  these  sheep  were  correspondingly 
shrunken  in  diameter.  The  fact  that  the  diameter  of  the  fibre  is  shrunken 
when  the  sheep  is  sick,  was  also  noticed  in  the  case  of  Ewe  44,  already 
mentioned. 

It  is  one  of  the  most  suggestive  observations  made.    This  fact  indicates 

that  further  investigation  may  show  that  not  only  the  length  of  staple  and 

the  amount  of  yolk  is  increased  by  good  care  and  proper  feeding  as  wool- 

<i:rowerB  claim,  but  also  that  the  diameter  of  the  fiber  is  increased — t 

>t  so  generally  believed. 


DAIRYING. 


There  Ib  no  other  induBtry  so  prominent  in  Vermont  as  dairying, 
and  for  this  reason  the  Experiment  Station  has  always  made  this 
the  principal  part  of  its  work,  taking  Dairying  however  in  the  widest  sense 
of  the  word  as  including  the  growing  of  the  fodder  for  milch  cows,  the 
feeding  of  these  cows  and  the  care  and  handling  of  the  milk.  In  the  suc- 
ceeding pages  will  be  found  an  account  of  some  of  the  experiments  that  have 
been  completed  during  the  past  year,  under  the  following  heads : 

1.  Milk  globules. 

2.  The  effect  of  succulent  food  on  chumability. 
8.    The  effect  of  heavy  grain  feeding. 

4.  Comparison  of  the  feeding  value  of  hay,  ensilage  and  oorn  fodder. 

5.  Milking  two  and  three  times  a  day. 

6.  Mechanical  losses  in  handling  milk. 

7.  Relation  of  fat  and  casein  in  milk. 

8.  Cream  raising  by  dilution. 

9.  Effect  upon  milk  of  the  change  from  bam  to  pasture. 
10.    Miscellaneous  notes  on  handling  milk. 


STUDY  OF  MILK  GLOBULES. 
BY  L.  R.  JONES. 

I.      METHODS. 

A  oompoimd  microscope,  magnifying  about  500  diameters  was  used. 
Two  general  methods  of  preparing  the  milk  for  examination  were  followed. 

First. — Mounting  on  flat  slides  as  in  ordinary  microscopic  preparations. 

Second. — Babcock's  method  of  mounting  in  capillary  glass  tubes. 

Concerning  the  first  method  little  need  be  said.    A  ring  of  benzole 

balsam  was  made  on  the  sUde,  a  small  drop  of  milk  placed  within  this  and 

the  cover  glass  pressed  over  the  whole  as  closely  as  possible.    Slides  thus 

prepared   remained  without  perceptible  change  for  some  hours  or  even 

days.    When  the  slide  was  allowed  to  lie  quietly  for  a  short  time  the  fat 

^obules  rose  and  lay  close  against  the  under  side  of  the  cover-glass.    Lying 

thus  in  a  conmion  plane  they  were  easily  measured,  counted  and  compared. 

In  most  of  the  comparative   study  of   milk   from  different  breeds  this 

method  was  followed. 
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Since  the  thickness  of  the  layer  of  milk  between  the  oover  slip  and 
slide  cannot  be  determined  with  accuracy  the  nmnber  of  globules  in  agiren 
volume  of  milk  cannot  be  determined  by  this  method. 

Babcock's  method*  is  intended  to  oiable  one  to  make  such  a  quantita- 
tive measurement. 

A  glass  tube  about  8-16  inch  diameter  was  heated  until  softened,  then 
quickly  drawn  out  to  capillary  size  so  that  the  bore  of  the  tube  thus  formed 
is  only  1-300  to  1-500  of  an  inch.  Selecting  the  most  uniform  of  this  capil- 
lary tubing  it  was  broken  into  pieces  about  an  inch  long.  Upon  dipping 
the  end  of  one  of  these  pieces  into  milk,the  nulk  was  at  once  drawn  into  the 
tube  by  capillary  action  and  filled  it.  The  ends  of  the  tubes  thus  filled  were 
sealed  with  vaseline,  and  fastened  to  a  microscope  slide.  After  the  tube 
lay  a  short  time  in  one  position  the  fat  globules  all  rose  to  the  top  and  owing 
to  the  curvature  of  the  tube  were  thus  brought  in  a  row  close  against  the  up- 
per side  of  the  tube.  They  could  be  studied  then  as  in  the  other  method  of 
preparing.  The  important  advantage  of  this  second  method  over  the  first 
is  that  by  measuring  the  diameter  of  the  tube,  the  exact  quantity  of  milk 
under  examination  can  be  calculated.  If  ordinary  undiluted  milk  is 
placed  in  a  tube  in  this  way  the  globules  are  so  numerous  that  they  claster 
thickly  together  against  the  upper  side  of  the  tube  and  it  is  impossible  to 
make  accurate  measurements  or  counts.  It  is  necessary  therefore  to  dilute 
the  milk  with  fifty  times  its  bulk  of  .water. 

n.     BB8ULTS. 

/.  Size  of  Fat  Olobules  in  Milk.  —  In  diameter  the  globules 
varied  from  jj^-^  of  an  inch,  the  largest  perfect  globules  which  were  found 
in  any  great  numbers,  to  ^^  of  an  inch,  the  smallest.  Occasionally 
globtdes  were  seen  larger  than  yHo  ^^  <^  inch,  and  doubtless  many  are 
smaller  than  ^-^  of  an  inch. 

The  proportional  number  of  the  globules  of  the  different  siases  is  shown 
in  the  following  table,  which  is  an  average  of  examinations  made  on  three 
thoroughbred  Jerseys  that  had  been  in  milk  nearly  four  months. 

4^  of  the  globules  were  between     .000385  and  .000275  inches  in  diameter. 
22^     •'  "  "  «  .000276    "    .000165 

26^     *•  "  "  **  .000165    "    .00011 

28Jt     "  "  •*  "  .00011      '«    .000055 

20^     *<  **  *'  smaller  than  .000055 

The  number  of  globules  larger  than  .000885  was  so  small  in  comparison 
with  the  others  that  no  percentage  estimates  were  attempted. 

In  examining  the  above  table  one  should  constantly  keep  in  mind  the 
fact  that  one  of  the  larger  globules  contains  as  much  butter-fat  as  a  large 
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*  See.  ly.  Rep.  N.  Y.  Bxp.  9ta^  1865;  also  VI  and  YII,  ReporU  Wis.  Exp.  Sta,,  laW 
and  1800. 
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number  of  the  smaller  ones,  since  the  volume  of  spheres  varies  not  as  the 
diameter,  but  as  the  cubes  of  the  diameters.  To  show  this  more  clearly,  let 
the  diameter  of  one  of  the  smallest  globules  .000055  be  represented  by  1. 
According  to  the  same  ratio  the  diameter  of  the  next  largest  set 
would  be  represented  by  2,  of  the  next  larger  set  .0000165  by  8,  of  the  next 
by  5,  and  of  the  next  and  largest  by  7.  Then  the  ratio  between 
the  actual  sizes  of  the  globules  is  found  by  cubing  those  diameters,  which 
gives  us  respectively  1,  8,  27, 125,  348.  Hence  one  globule  .000885  inches 
in  diameter  contains  as  much  butter-fat  as  848  globules  .000055  in  diameter. 
Carrying  out  these  calculations  for  the  averages  of  Jersey  milk  given 
above  it  shows  that  27^  of  the  total  fat  is  contained  in  the  largest  globules, 
55^  in  the  next  smaller  grade,  12^  in  the  next  grade,  5.5^  in  the  next, 
while  the  smallest  size,  which  makes  up  about  one  fifth  of  the  tota^ 
number  of  globules,  contains  but  one  tu>0'hundredth  of  the  total  fat. 

The  results  of  such  an  examination  as  this  are  rather  suggestive  than 
decisive.    Following  are  some  of  the  conclusions  that  seem  justifiable. 

J.  Influence  of  Breed, — The  Jersey  and  Holstein  were  the  ones  most 
carefully  studied  and  compared.  There  was  a  very  marked  difference  in  the 
appearance  of  the  t  wo,  the  Jersey  having  relatively  more  of  the  largest 
sized  globules,  the  Holstein  less  of  these  and  more  of  the  smaller.  In  the 
samples  examined  it  was  as  easy  to  distinguish  the  Holstein  from  the  Jer- 
sey milk  under  the  microscope  as  it  is  to  distinguish  the  Holstein  from  the 
Jersey  cow  in  the  herd.  ~~ 

Even  those  samples  of  Holstein  nulk  from  cows  selected  as  the  best 
butter  cows,  showed  the  same  characteristic  absence  of  larger  globules. 
The  period  in  lactation  of  these  cows  was  not  known,  but  the  examination  of 
Hepey's  and  Dinah's  milk  showed  that  even  when  new  in  milk  the  larger 
globules  are  noticeably  few. 

The  Ayrshire  nulk  was  intermediate  between  Holstein  and  Jersey  as 
shown  by  the  sample  from  Myrtle. 

The  Quemsey  seemed  comparable  to  the  Jersey,  although  Betsey  being 
so  new  in  milk  makes  the  result  less  significant. 

The  Devona,  judging  from  Nellie  Bly,  have  very  small  globules. 

II.  Influence  of  Lactatwn.—The  period  of  lactation  has  a  marked  influ- 
ence on  the  size  of  the  globules.  The  sample  from  Betsey,  who  calved  only 
a  week  previous  to  the  examination,showed  nearly  50  per  cent  of  the  larger 
size  of  globules.  Juno  and  Hilda  on  the  other  hand  may  be  compared  to 
Myrtle  as  showing  how  the  globules  are  much  smaller,  and  consequently 
more  numerous,  in  the  later  stages. 

III.  The  Relation  between  Size  of  Globules  and  Richness  of  Milk.— 
The  size  of  globules  had  no  direct  relation  to  richness  of  milk.  Filia,  the 
Jersey  giving  richest  milk,  showed  fewer  of  the  largest  sized  globules  than 
the  other  Jerseys.    Hilda,  who  was  giving  the  richest  milk  of  the  Ayr- 
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&hire8,  again  showed  the  smallest  globules.  Betsy's  milk  showing  so  many 
large  globules  was  of  medium  richness. 

IV     Oompa  rative  Size  of  OldbuUs  in  Whole  and  Skim  Milk, — Exam- 
ination of  skim  milk  showed  that  the  larger  globules  were  all  removed. 
This  is  what  might  be  expected  since  the  large  globules  would  rise  to  the 
top  quickest  in  the  process  of  creaming.    This  is  a  very  significant  fact, 
since,  as  has  been  pointed  out  by  others,  it  give  us  a  hint  of  the  explanation 
of  some  important  practical  questions.     Among  these  are  the  reason  for 
better  work  done  by  the  separator  than  by  the  older  process  of  creaming 
the  centrifugal  action  of  the  separator  being  sufficient  to  throw  out  smaller 
globules  than  wiU  separate  in  the  natural  process  of  creaming.    As  men- 
tioned in  work  on  creaming  in  another  part  of  this  report,  Betsy's  milk 
which  has  the  most  large  and  fewest  small  globulee,creams  better  than  that  of 
any  other  cow  in  the  station  herd.  The  relative  abundance  of  small  globules 
and  scarcity  of  larger  in  cows  well  along  also  in  lactation  and  in  farrow 
cows  is  in  the  same  way  a  partal  explanation  at  least  of  the  slower  creaming 
of  milk  from  such  cows. 

m.  With  what  Accuracy  can  the  amount  of  Butter  Fat  in  miUc  be 
determined  from  Microscopic  meaauremente, 

Babcock's  method  of  preparing  milk  in  capillary  tubes,  for  quantita- 
tive microscopic  measurements  has  been  described.  Using  this  method,  a 
considerable  study  was  given  to  the  above  question.  Careful  measure- 
ments were  made  on  a  number  of  samples,  the  percentage  of  fat  in  the 
sample  calculated  from  these  measurements  and  compared  with  the  results 
of  chemical  analysis. 

The  most  satisfactory  results,  however,  showed  wide  variations. 

There  were  several  reasons  for  this. 

Firet. — Difficulty  was  experienced  in  getting  satisfactory  duplicates. 

Second, — The  measurements  were  made  of  the  diameter  of  the  globules. 
The  contents  of  the  globules  vary  as  the  cubes  of  these  diameters.  Hence 
even  slight  errors  in  measurements  of  these  diameters  became  quite  serious 
when  the  contents  were  calculated. 

Third, — ^When  any  small  opaque  object  \a  held  between  the  eye  and  a 
bright  light  it  appears  smaller  than  it  really  is.  This  is  readily  seen  if  a 
pencil  is  held  between  the  eye  and  a  bright  lamp.  The  sides  of  the  pencil 
where  the  Kght  strikes  brighest  will  appear  curved  in  toward  the  center. 
The  same  phenomenon  is  better  shown  if  you  stand  in  such  a  position  that 
a  t^egraph  pole  or  similiar  object  is  between  your  eyes  and  the  moon  on  a 
bright  moonlight  night. 

The  milk  globules  when  examined  under  the  microscope  are  placed 
similarly  to  the  pencil  or  poet  between  a  bright  light  and  the  eye  of  the  ob- 
lerver.  Hence  the  globules  appear  smaller  than  they  really  are.  While 
this  error  is  of  little  importance  in  ordinaiy  examination  it  may  become  a 
•ooTce  of  considerable  error  if  quantitative  determination  is  undertaken. 
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THE  EFFECT  OF  SUCXJULENT  FOOD  ON  THE  CHURNABIUTY  OF 

THE  FAT  IN  MILK. 

BY.  W.,W.  COOKE. 

During  the  last  two  years  this  Station  has  made  tests  of  handling  milk 
by  various  methods  and  from  many  different  feeds.  From  the  large  mass 
of  records  thus  accumulated  it  is  possible  to  select  quite  a  number  thafc 
have  a  bearing  on  the  question  of  chumability.  But  before  preeenting  the 
figures,  it  may  be  well  to  consider  what  is  meant  by  the  term  ''chumabil- 
ity." It  is  used  at  present  to  denote  the  thoroughness  of  the  work  of  skim- 
ming and  churning,  the  per  cent  of  *'  chumability  "  being  the  number  of 
pounds  of  butter  fat  saved  in  the  butter,  for  each  100  pounds,  of  fat  in  the 
whole  milk  from  which  this  butter  is  made.  This  per  cent  of  chumability 
is  quite  variable,  sometimes  05  poimds  are  saved  out  of  the  100,  and  in  othor 
cases  less  than  70  pounds  are  saved.  This  difference  is  known  to  be  in- 
fluenced by  several  causes.  The  farther  advanced  a  cow  is  in  the  period  of 
lactation,  the  harder  it  is  to  get  the  fat  out  of  the  milk;  the  larger  the  globules 
of  fat  in  the  mUk  the  more  completely  the  fat  separatee  from  the  skim-milk 
and  the  butter-milk.  These  last  two  statements  apply  to  the  milk  of  cows 
all  handled  under  the  same  system.  But  the  system  itself  has  something  to 
do  with  the  amount  of  fat  recovered  in  the  butter.  Under  ordinary  condi- 
tions the  separator  will  recover  a  larger  proportion  of  the  fat  than  any 
other  system  in  general  use. 

In  addition  to  these  well  known  and  thoroughly  established  factors  that 
affect  chumability,  the  theory  has  recently  been  advanced  that  sacciilent 
food,  by  reason  of  its  succulence,  would  increase  the  chumability  of  milk, 
or  stated  in  other  words,  more  butter  would  be  made  from  milk  of  the 
same  d^ree  of  richness  when  the  cows  were  eating  succulent  food,  than 
when  their  food  was  dry.  There  are  four  factors  that  govern  the  amount 
of  butter  that  will  be  produced  from  a  given  sample  of  milk.  1.  The 
amount  of  fat  lost  in  the  skim-milk,  2.  The  amount  of  fat  lost  in  the  butter 
milk.  8.  The  amount  of  fat  lost  in  the  process  of  manufacture — such  as 
cream  sticking  to  the  sides  of  pails  and  pans,  and  butter  in  the  chum  and 
worker,  and  4.  The  amoimt  of  water,  salt  and  curd  that  the  batter 
contains.  The  last  two  of  these  bear  no  relation  to  the  cow,  her  feed,  or 
the  method  used  for  skimming  and  churning,  and  by  all  rights  should  be 
entirely  eliminated  from  the  problem.  No  one  claims  that  butter  ia  con- 
stant in  its  composition,  and  it  \b  easy  to  find  analyses  that  range  from  62  to 
87  pounds  of  butter  fat  in  a  hundred  pounds  of  butter.  Hence  the  mere 
weight  of  the  butter  is  no  guide  to  the  amount  of  butter  fat  it  contains.  The 
third  factor,  the  mechanical  losses,  is  more  important  than  it  has  usually  been 
considered.  Theoretically  the  sum  of  the  fat  in  the  butter ,the  butter-milk  and 
the  skim-milk  should  just  equal  the  fat  in  the  original  whole  milk.    In  prac- 
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tice  they  always  fall  short  owm^j:  to  the  unavoidable  losseB  in  handling.  On  a 
lai|^  scale  these  losses  can  be  disregarded.  In  our  tests  of  creameries 
we  have  had  cases  where  the  fat  in  the  butter,  butter-milk  and  skim-milk 
came  within  two  pounds  of  the  fat  in  the  whole  milk  on  a  churning  of  four 
hundred  pounds  of  butter.  Such  a  slight  loss,  equal  to  one-half  of  one 
per  cent,  could  be  disregarded;  but  when  the  same  discrepency  occurs  on  a 
churning  of  twenty  pounds,  it  becomes  a  loss  of  ten  per  cent  and  is  seri- 
ous. Yet  such  proportionate  losses  as  these  are  not  at  all  uncommon  in 
small  chumings.  The  general  rule  is  that  the  smaller  the  amount  of  milk, 
cream  and  butter  handled,  the  larger  will  be  the  proportional  losses.  In 
the  testing  of  single  cows,  it  is  very  difficult  to  keep  these  mechanical  losses 
below  six  per  cent. 

It  will  readily  be  seen,  therefore,  that  to  get  at  the  real  facts  of  the 
chumability  of  milk,  we  must  eliminate  from  our  results  all  possibility  of 
error  from  mechanical  losses  and  from  variations  in  the  quality  of  the  but- 
ter, that  is  we  must  confine  ourselves  to  the  losses  in  the  skim-milk  and 
butter-milk.  Broadly  stated  then  the  definition  of  the  per  cent  of  churn- 
ability  would  be  the  per  cent  of  the  fat  in  the  whole  milk  left  after  de- 
ducting the  fat  lost  in  the  skim-milk  and  the  butter-milk. 

An  example  will  show  what  is  meant. 

2500  pounds  of  milk  with  4.50  per  cent  of  fat,  contains  112.50  pounds  of 

fat.    If  this  is  handled  so  as  to  give  1900  pounds  of  skim-milk  containing 

0.50  per  cent  fat  and  500  pounds  of  butter-milk  containing  0.75  per  cent 

fat,  there  will  be  lost  in  the — 

Skim-milk 1900x0.50 9.50  lbs. 

And  in  the  butter-milk...    500x0.75 8.75  '* 

Or  a  total  loss  of 18.24  lbs. 

Which  substracted  from  112.50,  leaves 99.25  lbs. 

99.25  divided  by  112.50,  gives  88.22  per  cent,  which  would  be  the  per 
cent  of  chumability  of  this  sample. 

Having  now  defined  what  is  meant  by  chumability,  we  are  pre- 
pared to  examine  the  tests  that  have  been  made  at  this  Station  to  determine 
whether  succulent  food  does  increase  the  chumability  of  the  fat  in  the 
milk. 

In  the  following  tests,  the  milk  was  set  in  deep  cold  setting  submerged, 
except  in  the  cases  noted,  where  it  was  run  through  the  Bei>arator.  In 
each  case  except  where  noted  in  the  first  two  tests,  the  temperature  of  the 
creamer  was  essentially  the  same  in  both  tests,  the  milk  was  all  skimmed 
at  24  hours,  and  the  cream  from  both  the  deep  setting  and  separator  stood 
24  hours  before  churning.  It  was  all  churned  in  a  barrel  chum  by  steam 
power,  and  for  the  two  parts  of  each  test  the  temperature  of  churning  was 
the  same. 
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In  the  following  table,  that  the  comparison  may  be  more  easily  made, 
it  has  been  assumed  that  the  milk  in  each  case  contained  5.00  per  cent  of 
fat,  and  that  for  each  100  pounds  of  milk  there  were  75  pounds  of  skim- 
milk  and  20  pounds  of  butter-milk. 


One  Cow ,  fed  corn  ensilage  and  grain 
average  of  eight  days 

Same  Ck)w,  fed  dry  com  fodder  and  the 
same  grain,  three  weeks  later,  average 
of  eight  days,  temperature  of  creamer 
8**,  in  favor  of  dry  fodder 

One  CJow,  fed  dry  corn  fodder  and  grain, 
average  of  eight  days 

Same  Cow,  fed  corn  ensilage  and  the 
same  grain,  three  weeks  later,  average 
of  ei^ht  days,  temperature  of  creamer 
12®,  in  favor  of  ensilage 

Five  Cows,  fed  green  barley  and  grain, 
average  for  six  days 

Same  Cows,  fed  nine  days  later  on  hay 
and  the  same  grain.  Average  of  six 
days 

Four  Cows,  fed  green  barley,  bran  and 
buckwheat  middlings.  Average  of  six 
days 

Same  Cows,  fed  nine  days  later  on  hay, 
corn-meal,  cotton-seed  and  gluten-mea]. 
Average  for  six  days 

Three  Cows,  same  test  as  last 

Three  Cows,  same  test  as  last 
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Twelve  Cows,  hay  and  grain.  Milk  put 
through  separator.  Average  for  six 
days 

Same  Ck>w8  fed  fifteen  days  later,  one-haJf 
on  dry  com  fodder  and  the  other  half 
on  com  ensilage,  same  grain.  Average 
of  six  days 

One  Ck>w,  bam  fed  on  hay  and  grain. 
Average  of  eight  days 

Same  Cow,  on  pasture,  with  pame  grain 
four  weeks  later.  Average  of  eight 
days 

One  Cow,  same  test  as  last 


•( 


K 


(( 


Six  Cows,  same  test  as  last,  but  milk  run 
through  separator.  Average  of  three 
days — 

Six  Cows,  same  test  as  last,  but  milk  run 
through  separator.  Average  of  three 
days 
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0.46 
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87.37 
85.05 


94.98 


92.56 
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2.80 


2.24 


2.42 


Recapitulation. — Average  per  cent  of  fat  in  skim-milk  from  wet  feed    0.67 

Prom  dry  feed 1 0.50 

Difiference  in  favor  of  dry  feed 0.17 

Average  per  cent  of  fat  in  butter- milk  from  wet  feed    0.62 

From  dry  feed 0.91 

Difference  in  favor  of  wet  feed 0.29 

Average  chumability  of  fat  from  wet  feed 87.49 

From  dry  feed 88.84 

Nine  tests  in  all. 

Three  in  favor  of  jvet  feed  by  an  average  of 1.77 

Six  in  favor  of  dry  feed  by  an  average  of 2.91 

It  is  evident  from  these  figures  that  if  there  is  any  difference  in  churn- 
ability  on  account  of  feed  it  is  in  favor  of  dry  feed. 

Are  tliere  any  clianges  that  take  place  in  the  character  of  tlie  milk 
when  changes  are  made  from  dry  to  wet  .feed  that  would  tend  to  infiuence 
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the  chumability  of  the  fat?    Our  Station  has  made  many  tests  of  this,  and 

the  summary  of  results  is  as  follows : 

Changing  from  wet  feed  to  dry. 

Wet  feed,  Dry  feed, 

per  cent.  per  cent. 

Total  solids,  5  cases 18.98 14.00 

Fat,  12case8 4.97 4.99 

Changing  from  dry  feed  to  wet. 

Total  solids,  19  cases 18.68 13.58 

Fat,  25  cases 4.50 4.45 

Our  own  figures  show  that  where  foods  of  equal  palatability  and  nutri- 
tive value  are  given,  when  cows  are  in  the  bam  and  under  uniform  condi- 
tions, there  is  practically  no  change  in  the  character  of  the  milk. 

Some  recent  and  yet  unpublished  work  of  this  Station  seems  to  show 
that  there  is  a  slight  difference  in  the  size  of  the  milk  globules  When  on  wet 
feed  from  their  size  when  the  food  is  dry.  The  globules  are  a  trifle  smaller, 
which  would  have  a  tendency  to  make  the  creaming  a  little  poorer  from 
the  wet  feed  than  the  dry,  as  indeed  the  figures  already  given  seem  to  show. 
The  total  solids  being  a  little  larger  under  wet  feeding  than  dry,  would  also 
tend  to  produce  poorer  work  in  skinuning. 

To  recapitulate.  1,  Whatever  difference  there  is  in  the  eharacter  of 
tlie  milk  from  wet  feed  and  dry,  tvotUd  naturally  tend  to  produce  better 
results  from  the  dry  feed,  f.  In  a  long  series  of  tests,  two-thirds  of  them 
showed  the  greatest  chumability  with  the  dry  feed,  S,  These  differenees 
are  so  slight  that  they  can  he  disregarded  and  our  results  can  he  daitned 
to  show  that  chumability  is  not  influenced  by  the  sucevlence  or  dryness  of 
the  feed. 

These  conclusions  are  at  variance  with  those  arrived  at  by  another 
experiment  station  of  this  country,  but  on  reviewing  their  work  they  have 
been  led  to  believe  that  their  first  conclusions  were  unwarranted,  and  that 
the  statement  given  above  is  correct.  The  Maine  Experiment  Station  in 
their  last  annual  report,  give  some  figures  from  their  work  which  point  in 
the  same  direction. 

It  may,  then,  be  broadly  stated  that  there  is  no  increase  of  chumabU' 
ity  in  the  milk  fat  from  wet  feed  over  that  obtained  from  the  same  cows  on 
dry  feed. 

In  this  connection,  it  may  be  remarked  that  the  term  chumability  is 
misleading.  It  is  used  to  conceal  the  poorness  of  the  apparatus  used  or  the 
lack  of  knowledge  in  the  man  who  is  using  it.  It  is  possible  to  take  the 
milk  of  farrow  cows,  cows  fresh  in  milk,  cows  on  dry  feed,  and  cows  on 
ensilage,  mix  the  whole  together,  and  with  a  separator,  obtain  a  skim- 
milk  containing  less  than  0.20  per  cent  of  fat;  then  run  the  cream  into  the 
chum  while  still  sweet  and  obtain  a  butter-milk  with  not  over  0.80  per  cent 
of  fat.    What  then  becomes  of  "  chumability  '*  I ! 


DAIRYING.  75 


EFFECT  OF  THE  HEAVY  FEEDING  OF  GRAINS,  ON  THE 
QUANTITY  AND  QUALITY. OF  MILK. 

BY  J.  L.  HILIfl. 

In  the  early  part  of  the  current  year  (1890)  a  test  was  made  at  the 
Station  Farm  of  the  effect  of  an  increasingly  heayy  grain  ration  on  the 
quantity,  quality,  creaming  and  churning  of  milk  and  milk  products. 

Three  cows,  two  (Betsy  and  Dinah),  quite  new  in  milk,  one  (Daisy), 
farrow,  were  chosen  for  the  test,  which  continued  a  little  over  two  months, 
terminating  in  the  case  of  Daisy  with  death  from  over-feeding.  Betsy 
was  off  feed  twice  and  suffered  somewhat  from  the  high  feeding. 

A  mixture  of  grain  was  made  consisting  of  2  tons  bran,  1  ton  mid- 
dlings, 1  ton  com  meal,  1  ton  ground  oats,  i  ton  cottonnseed,  i  ton  gluten 
meal,  i  ton  linseed  meal.  This  is  a  grain  feed  that  is  used  at  the  Experi- 
ment Station  as  the  standard  grain  ration,  and  is  the  one  meant  whenever 
the  term  *^  mixed  meal*^  is  used. 

Betsy  and  Dinah  were  fed  as  nearly  alike  as  possible  throughout  the  test, 
the  grain  ration  consisting  at  first  of  a  gradually  increasing  amount  of  this 
mixed  meal  until  the  cows  were  receiving  all  they  could  stand;  afterwards 
they  were  fed  a  small  amotmt  of  the  "  mixed  meal,'*  with  the  addition  of  a 
large  amount  of  some  other  ningle  meal  as  com,  bran  or  rye.  There  was 
not  much  change  in  the  coarse  fodder,  which  consisted  throughout  of  10- 
15  Ibe.  hay  and  S(M5  lbs.  corn  ensilage  per  day,  to  which  was  added  up  to 
March  11,  a  daily  feed  of  10  lbs.  apple  pomace ;  thus  the  variable  food  was 
the  single  grain,  the  com,  bran  or  rye  on  which  the  experiment  was  made. 

The  cow  Daisy  was  fed  much  the  same,  except  that  the  grain  most 
used  for  the  variable  part  was  cotton-seed  meal,  the  other  feeds  tried  being 
bran,  gluten  meal  and  rye. 

No  analyses  of  the  feeds  used  were  made,  but  a  general  idea  of  the 
nature  and  amounts  of  nutrients  fed  was  obtained  from  our  previous 
analyses  of  similar  products  and  the  average  grain  analyses  tabulated  in 
the  first  report  of  this  Station. 

In  spite  of  the  heavy  grain  feeding  neither  Betsy  or  Dinah  received  at 
any  time  a  ration  as  narrow  as  the  standard  G^erman  1:5.4.  but  varying 
from  1:5.6.  to  1:7.9.  Daisy's  ration  was  much  richer,  varying  probably 
from  1:3  to  1:6.  The  amount  of  nut[rients  eaten  daily,  varied  within  the 
following  limits:  Betsy  2.9-4.4  lbs.  protein,  20-24  lbs.  carbohydrates:  Dinah 
2.9-4.4  lbs.  protein,  20-27  lbs.  carbohydrates;  Daisy  2.9-5.4  lbs.  protein,  20-24 
carbohydrates. 

Constant  analyses  of  the  whole  milk  of  the  cows  for  solids,  fat  and 
casein,  were  made  throughout  the  test,  a  mixed  sample  from  every  six  con- 
secutive milkings  being  analyzed.  The  milk  of  each  cow  for  three  days  on 
each  increase  or  continuation  of  grain  feeding  was  set  in  cold  deep  setting, 
skimmed  and  churned  separately,  and  samples  of  all  skim  and  butter  milks 
and  butters  analyzed.  A  full  record  of  weights  of  whole  milk  given,  whole 
milk  set,  skim  milk8,buttermilk8,  creams  and  butters  was  made,  cream  spaces 
read,  and  creaming  and  churning  temperature  carefully  controlled.  If  we 
assume  that  change  in  product  otherwise  unaccounted  for  is  due  to  change 
in  food,  the  records  stand  as  follows : 
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Quality. 

Betsy, — ^The  first  whole  mUk  sample  from  this  cow  January  23-25,  was 
lost.  During  increasingly  heavy  mixed  meal  feeding  up  to  February  14, 
when  the  cow  went  off  feed,  the  quality  of  the  milk  showed  little  variation. 
Omitting  the  analysis  of  milk  from  February  12-15,  taken  just  prior  to  going 
off  feed  when  the  cow  was  feeling  poorly  and  probably  gave  a  poorer  grade 
of  milk  in  consequence,  the  extremes  are  hardly  beyond  the  limits  of  laborar 
tory  experimental  error. 

Solids.  Fat.         Casein.        Sugar  and  Ash. 

January  25-February  8,    18.18  4.88  8.26  5.49 

February  8        '*       12,    18.20  4.36  8.24  5.60 

Heavier  ±  lighter +0.07      —  0.02        —  0.02  +  0.11 

The  cow  then  did  not  give  a  richer  quality  of  milk  when  more  grain 
was  fed  of  a  narrower  nutritive  ratio. 

The  time,  February  15-27,  was  used  in  restoring  the  condition  of  the 
cow  and  in  gradually  changing  the  nature  of  the  grain  feed.  A  daily  feed 
of  nine  pounds  com  meal  and  three  pounds  mixed  meal  was  fed  from  Feb- 
ruary 27  to  March  14,  when  the  cow  again  went  off  feed,  beginning  to  show 
the  effect  of  sickness  by  a  diminished  milk  yield  of  poorer  quality 
during  the  last  three  days.  During  this  continued  feeding  of  a  much  wider 
ration  than  that  fed  earlier,  quality  was  irregular  but  not  inferior  to  that 
given  on  mixed  meal.  Nine  pounds  of  rye  and  three  of  bran  were  fed 
daily  from  March  17-29,  when  one  of  the  cows  refused  to  eat  and  the  test 
was  stopped.  The  nutritive  ratio  it  will  be  seen  narrows  again  on  this  feed 
and  the  quality  of  the  milk  seems  to  improve. 

Solids.  Fat.         Casein. .       Sugar  and  Ash. 

*Com  and  mixed  meals,  18.28  4.82  8.42  5.49 

*Branandrye 18.87  4.87  8.50  5.50 

DiiicJi.  This  cow  was  of  stronger  constitution  than  her  mate  and  con- 
tinued in  good  health  and  appetite  throughout  the  test.  She  was  fed  in- 
creasingly heavy  rations  of  mixed  meal  from  Jan.  22  to  Feb.  22,  nine 
pounds  of  com  meal,  and  three  of  mixed  meal  from  Feb.  27  to  March  14, 
nine  pounds  rye  and  three  of  bran  from  March  14-29. 

On  the  mixed  meal  feeding  there  is  at  first  gain,  then  loss,  and,  finally, 
on  tiie  very  heavy  feeding,  gain  in  quality;  the  average  of  the  analyses  of 
the  first  fifteen  days  when  on  6,  8  and  10  lbs.  daily  feed,  and  of  the  last  fif- 
teen days  when  on  12  and  14  lbs.  are : 

*  Omlttioir  last  three  days  In  eaob  feeding  Just  prior  to  going  off  feed,  whloh.  If  In- 
olnded,  would  lodloate  difference  in  quality  yet  more  >tronirly. 
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Solids.       Fat.         Casein.   Sugar  and  ash. 

First  15  days 12.00         8.54  2.67  5.78 

LastlSdays 12.25         3.56  2.88  5.82 

Heavier  ±  lighter +0.26      h-0.02       -»-0.21  -1-0.04 

It  would  appear  then  that  on  the  whole  this  cow  did  not  change  much 
in  quality  on  increasingly  heavy  grain  feeding. 

On  the  feed  of  com  meal  and  mixed  meal  of  which  a  constant  quantity 
was  fed,  of  a  much  wider  nutritive  ratio,  quality  fell  decidedly  as  compared 
with  what  was  given  on  the  narrower  ration  of  mixed  meal,  but  remained 
quite  constant  during  this  feeding.  When,  however,  the  constant  quantity 
of  the  narrower  bran  and  rye  feed  was  given  the  quality  again  became  bet- 
ter. 

Sugar 
Solids.        Fat.  Casein,      and  ash. 

Com  and  mixed  meal 12.02         3.40.  2.75  5.88 

Branandrye- 12.12         3.47.  2.84  5.82 

Branandryei  com  and  meal.. -1-0.10       -h0.07  -h0.09        —0.06 

A  study  of  these  two  tables  of  averages  will  indicate  that  per  hundred 
pounds  of  Dinah's  milk  the  most  solids,  fat  and  casein  were  given  when  the 
most  dry  matter  was  eaten ;  the  most  fat  when  the  most  digestible  fat  was 
given  ;  the  most  casein  when  the  most  digestible  casein  was  given,  and  th&t 
the  most  sugar  and  ash  when  the  most  digestible  nitrogenfree  extract  was 
eaten.  In  the  case  of  Betsy,  no  connection  can  be  traced  between  the  quality 
of  the  milk  and  the  food  given  ;  fat  remained  on  the  whole  constant  while 
solids  and  casein  increased  as  lactation  continued. 

Daisy,  Through  a  misunderstanding  but  two  analyses  were  made  dur- 
ing the  early  part  of  this  cow's  feeding  and  the  record  is  too  fragmentary  to 
admit  of  judgment  as  to  quality  before  the  middle  of  February.  Such 
data  as  is  at  hand,  however,  does  not  indicate  improvement  of  quality. 
The  cow*s  refusal  to  eat  cooked  cotton-seed  meal  spoiled  the  main  experi- 
ment— the  comparative  test  of  raw  and  cooked  cotton-seed  meal.  On  con- 
tinued bran  and  gluten  meal  feeding  the  quality  of  the  milk  improved  on 
bran  a  little,  and  on  bran  and  rye  yet  more  as  will  be  seen  by  reference  to 
the  main  tabulation. 

The  quality  of  these  milks  may  also  be  studied  more  roughly  from  the 
spaces  of  cream  and  pounds  of  milk  per  pound  of  butter.  With  Betsy  and 
Daisy  the  quality  of  milk  as  determined  by  chemical  analysis  and  as 
indicated  by  the  number  of  pounds  of  milk  producing  a  pound  of  fat 
in  the  butter  is  quite  uniform  there  being  but  two  cases  in  each  cow 
where  there  is  not  essential  parallelism.  In  the  case  of  Dinah  whose 
milk  varied  less  in  quality  than  did  that  of  either  of  the  other  cows 
the  parallelism  is  less  perfect,  there  being  four  cases,  in  three  of  which 
a  milk  slightly  richer  in  fat,  than  the  one  churned  previous  to  it,  took 
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more  pounds  to  make  butter  containing  a  pound  of  butter  fat,  and  in  one 
of  which  a  milk  of  slightly  poorer  grade  than  its  predecessor  gave  better  re- 
turns. The  difference  in  the  fat  contents  of  these  milks  is  so  slight  as  to 
place  these  discrepencies  quite  within  the  limits  of  experimental  error. 

QUANTITT. 

Betsy. — The  increasingly  heavy  mixed  meal  feeding  kept  Betsy  well  up 
on  milk  flow  until  she  went  off  feed,  but  she  gave  no  increase  in  yield  as  a 
return  for  the  excess  of  food.  The  effect  of  the  widening  ration  during  the 
change  from  mixed  to  corn  meals  is  shown  in  the  drop  in  yield.  The  ina- 
bility of  the  com  ration,  (nutritive  ratio  1:7.9),  to  keep  up  milk  yield  is 
seen,  nor  does  the  somewhat  more  narrow  bran  and  rye  do  much  better^ 
In  general  we  may  say  that,  eliminating  the  records  made  when  off  feed, 
this  cow  shrunk  one-third  of  her  yield  in  two  months  in  spite  of  heavy 
grain  feeding,  and  that  she  gave  apparently  no  more  return  than  she 
would  had  she  been  receiving  a  normal  ration. 

Dinah. — The  record  of  Dinah  as  to  milk  flow  is  much  more  encourage 
ing  than  that  of  Betsy.  From  the  day  the  mixed  meal  was  increased  in 
quantity  for  one  month  and  until  the  character  of  the  grain  was  changed, 
the  cow  responded  to  every  added  pound  of  grain  by  increased  yield  at 
the  milk  paU.  As  soon  however  as  the  wider  corn  meal  ration  was  fed  the 
milk  flow  began  to  shrink  and  continued  so  to  do  until  bran  and  rye  was 
fed,  when  the  flow  kept  fairly  constant. 

Daisy, — This  cow  responded  to  increased  cotton-seed  feed  by  increasing 
her  milk  yield  to  some  extent;  she  did  even  better  on  half  bran  half  gluten 
m&d,  although  probably  a  wider  ration,  and  shrank  on  bran  and  on  bran 
and  rye. 

Yield  of  Scuds,  Fat,  Casein,  Etc. 

J?«/«y.— During  the  increasingly  heavy  mixed  meal  feeding  this  cow 
appears  to  have  gained  somewhat  in  ounces  of  solids,  fat,  casein,  sugar 
and  ash.  The  following  is  the  average  yield  for  three  days  in  ounces  for 
the  first  half  and  last  half  of  this  feeding,  (omitting  the  records  of  January 
22-25,  February  9-12,  for  reasons  before  noted ). 

Solids.  Fat.  Casein.  Ash. 

First  half 156.76  62.86  38.97  66.44 

Last  half 160.28  62.95  89.80  67.98 


Heavier  ±  Ughter  feeding    8.47  +  0.60  +  0.88  +  2.64 

The  bulk  of  the  gain  seems  to  have  been  in  the  sugar,  the  least  valuable 
portion  of  the  milk  solids.  The  gains  in  fat  and  casein  are  too  slight  to 
have  significance.    During  the  continuation  of  the  corn-meal  feeding  the 

quantity  of  ail  ingredients  shrunk. 

6 


82  DAIRYING. 


Average  yield  of  three  days:  (coru  meal ) 

- 

Solids.               Fat. 

Casein. 

Ash. 

February  27,  March  5...  129.65              42.29 

88.06 

54.80 

March  6^11 124.88              40.59 

82.69 

51.28 

^*^?Uer"^^^^'^**^i"~^-^''  "^'^^  ""^'^"^  ~^-^ 

On  the  bran  and  rye  feed  the  cow  yielded  much  less  than  before. 

In  each  case  when  the  cow  went  off  feed  she  gave  much  lees  total 
yield  and  less  of  the  various  ingredients  on  her  restoration  to  health  than 
before.  It  may  be  said  then  that  this  cow  gave  practically  no  returns  for 
the  excess  of  food  eaten,  or,  in  other  words,  shrinkage  was  not  arrested  by 
liberal  feeding. 

Dinah, — The  response  of  this  cow  with  increased  quantity  of  milk 
when  the  food  was  increased  has  been  noted.  In  the  same  way  to  every 
increase  in  food  the  cow  responded  with  increased  solids,  fat,  castine,  sugar 
and  ash.  The  figures  in  the  tabulation  speak  for  themselves.  When  the 
narrower  mixed  meal  ration  is  put  aside  for  the  com  meal,  shrinkage  in  all 
ingredients  takes  place,  which  shrinkage  is  arrested  on  feeding  bran  and  rye. 

Daisy. — ^This  cow  appears  from  the  fragmehtary  record  to  increase  in 
quantity  of  mUk  ingredients  as  the  meal  was  increased.  She  fell  off  largely 
on  the  last  three  days  of  her  regular  bran  and  cotton  seed  feeding,  which  may 
have  been  the  preliminary  of  going  off  feed.  At  any  rate  as  soon  as  put  on 
cooked  cotton-seed  meal  the  next  day  she  refused  it  entirely.  Notwith- 
standing she  missed  one  feed  her  yield  of  solids  returned  again  to  its 
former  amount  and  remained  at  high  water  mark  throughout  the  bran 
and  gluten  feed.  On  bran  alone  it  dropped  decidedly,  recovering;  some- 
what on  bran  and  rye. 

CRBAMiNa,  Churning,  •*  Churnabioty,"  Etc. 

The  following  table  gives  the  necessary  data  for  considering  these 
points.    All  data  are  calculated  to  entire  amount  of  milk  given  : 


DAIBTINO. 


83 


Jan. 
Jan.  81 
Feb. 
Feb. 

M'ch 
McTi 
M'ch 
M'ch 


22-25 

-Feb.  8 

(V-  9 

12-15 

2^  5 

8-11 

20-23 

26-29 


Jan. 
Jan.  81- 
Feb. 
Feb. 

M'ch 
ITch 
M»ch 
M'ch 


22-25 

Feb.  8 

6-  9 

12-15 

2-  5 

a-11 

20-23 
20-29 


26-29 
3-  6 


Jan. 
Feb. 

Feb.  9-12 

Feb.         12-18 

Feb.  27-M'ch  2 


^1 
II 

Oh 


BETSY. 

6  lbs.  mixed  meal 
10 
12 
14 


It 


<t 


12 
12 
12 

12 


„  jim'xdmeal 
( f  com  meal 

li  Si m'zd meal 
( i  com  meal 

,.    (ibran 

Urye 

,,  Ubran 

u 


rye 
brai 
rye 


DINAH. 


it 


tt 


12 
12 
12 
12 


■•u 


I 


«3 


I" 

oz. 


50.9 
56.0 
56.0 

42.8 

45.2 
88.4 
86.8 
89.8 


OQ 


6  lbs.  mixed  meal 
10  "        **  ** 

12  ••        " 
14 

m'xd  meal 
com  meal 
\  m*xd  meal  --  « 
f  com  meal  ^^"^ 

i  bran 

f  rye 


58.7 
58.5 
62  0 
62.2 

58.6 


i( 


it 


"U 


i  bran 
rye.. 


48.9 
45.1 


DAISY. 


6  lbs.  mixed  meal 

«  ,,  j  ibran 

"       U  C-  S.  M. 

10  t<  Hbran 

^"      tiC.  S.  M. 


io  tt   1  ibran  — 
^^       ^  i  C.  S.  M. 


10 


ft 


M'ch 
M'ch 
M'ch 


Bh-  8 
11-14 
17-20 


i  bran 

\  gluten  m'l 

10  ««  )  ibran 

^"       J  i  gluten  m'l 

10  *'  bran 

10  "  jjt)ran 


rye 


84.7 
32.7 

37.1 

88.2 

41.6 

40.4 
33.8 
84.5 


0.06 
0.16 
0.08 
0.11 

0.03 
0.07 
0.22 
0.17 


0.37 
0.88 
0.35 
0.20 


0 

.9 
t 


0.78 
0.82 
0.70 
0.68 

0.82 
1.77 
0.67 
0.48 


0.77 

0.72 

10.87 

0.68 


0.22    0.56 


0.81 
0.46 
0.64 


0.73 
0.50 


0.88 
0.82 

1.12 

0.77 

0.49 

0.62 
0.99 


0.85 
1.02 

1.81 

0.99 

2.49 

1.52 
0.97 
0.81 


0 


\*4 


i 


86.45 
e6.31 
86.54 
85.77 

83.90 
85.17 
86.12 
85.44 


86.76 
85.60 

85.88 
84.83 

85.56 


0.81    85.01 


85.59 
85.85 


86.98 
85.79 

87.79 

85.02 

84.68 

85.72 
86.60 
85.80 


95.4 
98.9 
96.4 
94.9 

95.8 
90.2 
92.9 
95.6 


88.0 
88.7 
88.2 
92.9 

92.1 


86.5 
82.8 


88.0 
81.4 

78.1 

88.0 

81.5 


86.2 
80.6 


6.54 
6.54 
6.21 
6.63 

6.86 
6.71 
7.05 
5.88 


5.88 
5.63 
5.87 
5.88 

6.19 


89.6    5.64 


5.95 
5.64 


5.65 
6.00 

5.65 

5.20 

5.20 

5.12 
6.00 
5.88 


'91 
9^ 


£ 


24.5 

21.7 
20.9 
25.8 

21.2 
28.8 
23.6 
19.4 


25.8 
28.0 
27.4 
27.5 

80.0 
28.4 
28.8 
30.7 


24.8 
27.1 

25.7 

25.5 

24.3 

28.3 
24.3 
25.6 


84  DAIBYIKG. 


Oreaming. — It  will  be  DOtM,  that  Betsy's  milk  creams  very  closely. 
This  is  a  characteristic  of  the  cow.  The  fat  globules  of  her  milk  are  larger 
than  those  of  any  other  cow  in  the  Station  herd,  which  probably  has  much 
to  do  with  the  completeness  of  creaming.  The  percentage  and  ounces  of 
fat  in  the  skim-milk  of  Betsy  and  Dinah  on  the  various  feeds,  do  not  indicate 
any  close  connection  between  them  except  perhaps  in  the  last  two  periods, 
when  each  cow  received  brtm  and  rye.  It  will  be  noticed  that  in  both 
periods  for  both  cows,  percentage  and  weights  exceed  those  given  on  any 
other  feed.  It  is  believed  that  bran  as  a  food  tends  to  hinder  the  complete- 
ness of  creaming,  owing  to  the  more  fibrinous  nature  of  its  product,  but  the 
cows  received  actually  less  bran  than  they  had  been  getting  in  the  mixed 
meal  earlier  in  the  test.  The  indications  are  that  the  rye  feed  was  a  potent 
factor  in  this  change,  but  the  data  at  hand  are  not  conclusive  enough  to 
warrant  a  more  positive  assertion. 

The  creaming  of  the  farrow  cow's  milk,  on  heavy  bran  feeding,  was 
poor,  as  anticipated.  Results  are  too  irregular  to  admit  of  any  defi- 
nite conclusions  being  drawn.  When  bran  alone  was  fed,  however,  the 
amount  of  fat  left  in  the  skim-milk  was  lower  than  the  average,  a  result 
not  in  accord  with  theory. 

Churning, — There  does  not  appear  to  be  any  connection  between  the 
percent  of  fat  in  the  butter-milk  and  the  food  fed.  There  seems  to  be  a 
tendency  to  lower  percentages  on  the  bran  and  rye  feeds,  but  it  ia  too  slight 
a  change  to  warrant  any  deduction.* 

Butter. — The  character  of  the  butter  as  to  fat  contents  was  quite  uni- 
form, the  extremes  of  twenty-four  samples  being  83.90  and  87.79  per  cent; 
of  twenty-two,  84.68  and  86.  98  per  cent  fat.  The  milk  yield  is  a  controlling 
factor  in  the  weight  of  fat  in  the  butter  of  any  definite  period,  and  in  the 
absence  of  marked  differences  in  fat  contents  of  skim  and  butter-milks, 
remarks  on  the  effect  of  food  on  milk  yield  would  be  also  applicable  to  the 
gross  weight  of  butter-fat. 

So  far  as  the  so-called  "chumability**  is  concerned,  it  may  be  said  that 
with  Betsy  and  Dinah,  as  the  amount  of  mixed  meal  feed  increased,  there 
appears  to  be  a  more  perfect  '^chumability,  which  was  not  maintained  in 
Betsy^scase  on  either  of  the  rations  fed  later,  and  which  was  only  slightly 
bettered  in  Dinah's  case  on  com  meal.  No  connection  whatever  can  be 
traced  in  the  **chumability''  record  of  Daisy. 

**  CHURNABnJTY." 

6-10  lbs.  mixed  meal Betsy,  94.65 Dinah,  88.35 

12-14   **        "         "     "        95.65 "        90.55 

Corn  and      "       '*     "        98 "        90.85 

Branandrye "        94.05 "        84.40 

*It  was  Intended  to  churn  only  after  the  oow  had  had  the  increased /in*ftin  for  a  period 
of  from  one  to  three  days,  but  through  an  error  at  the  Station  farm  some  of  the  earlier 
chumliucB  were  made  without  such  preparation,  as  the  looatton  of  the  aiterliki  In  the 
tabulation  of  yield,  etc.,  wiU  show. 
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SUMMARY. 

On  a  ration,  the  grain  of  which  was  mixed  meal,  fed  in  quantities 
gradually  increasing  from  6  to  14  lbs.  daily  for  twenty-four  days, 
one  cow  gave  about  the  same  quantity  of  milk  throughout,  of  quite  even 
quality,  and  gained  slightly  on  the  gross  weight  of  milk  ingredients  as  the 
grain  feed  increased  and  the  nutritive  ratio  narrowed.  This  gain,  how- 
ever, was  made  almost  wholly  on  the  milk  sugar. 

Another  cow  responded  to  every  additional  pound  of  meal  with  an  in- 
creased milk  yield  of  better  quality,  all  milk  ingredients  particularly  the 
casein,  increasing  largely. 

On  fifteen  days  continuous  feeding  of  a  ration  the  grain  of  which  was 
three  pounds  mixed  meal  and  nine  pounds  com  meal  daily,  a  much  wider 
ration  than  the  mixed  meal  previously  fed,  the  first  cow  shrank  decidedly 
in  yield  and  in  all  milk  ingredients,  particularly  in  fat  and  sugar  contents 
and  gave  irregular  quality  which,  however,  was  not  inferior  to  that  given 
on  mixed  meal.  The  other  cow  shrank  in  yield  and  all  solid  ingredients 
and  in  quality,  which,  however,  remained  constant  throughout  the  feeding. 

On  continuous  feeding  for  periods  of  twelve,  fifteen  and  six  days  re- 
spectively, of  a  ration  the  grain  of  which  was  three  pounds  bran,  nine 
pounds  rye,  daily,  a  somewhat  narrower  ration  than  the  one  preceding  it, 
the  first  cow  recovering  from  being  off  feed  at  the  close  of  the  com  meal 
feeding,  continued  to  drop  in  milk  yield,  increased  in  gross  weight  of  fat' 
produced,  decreasing  in  other  respects,  and  improved  decidedly  in  quality 
over  that  given  on  com  meal ;  a  second  cow  held  her  milk  yield  and  its 
scud  contents  fairly  constant,  improving  somewhat  in  quality ;  a  third 
cow,  (farrow),  shrunk  slightly  in  milk  yield  as  compared  with  bran  feed- 
ing, giving  however  improved  quality  and  more  gross  weight  of  solid  milk 
ingredients. 

A  farrow  cow  on  a  ration  containing  equal  quantities  of  bran  and  cot- 
ton-seed meal,  in  amounts  gradually  increasing  from  six  to  twelve  poimds, 
during  sixteen  days,  gave  slight  increase  in  yield  of  about  the  same  quality. 
She  absolutely  refused  to  eat  cooked  cotton-seed  meal.  On  continuous  feed- 
ing of  a  ration  containing  five  pounds  bran  and  five  pounds  gluten  meal 
for  nine  days,  an  increased  yield  was  given  together  with  a  better  quality, 
and  more  milk  solids  than  at  any  time  previous.  On  a  daily  ration  of  ten 
pounds  bran,  for  six  days,  yield  and  solid  ingredients  dropped,  quality 
improved. 

One  cow,  (Betsy),  kept  getting  off  her  feed  and  shrank  one-third  of  her 
milk  yield  in  two  months,  being  the  second  and  third  after  calving.  Another, 
(  Dinah),  responded  to  every  change  in  food.  The  farrow  cow  responded 
fairly  well  and  died  of  over  feeding. 

The  jnilks  creamed  ]ess  successfully  on  bran  and  rye  than  on  any 
other  feed,  a  fact  which  held  good  with  ail  three  cows.    As  they  had  less 
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bran  then  than  before,  if  the  effect  is  due  to  food  the  rye  must  have  been  a 
controlling  factor.  The  farrow  cow  gave  the  richest  skim-milk.  No  con- 
nection between  food  and  fat  contents  of  buttermilk  could  be  traced. 

The  butter  was  of  even  quality  as  regai*d  fat  percentages,  the  "  chuma- 
bility  *'  (so  called ),  seems  to  become  better  as  the  mixed  meal  feed  in- 
creased, dropping  again  on  corn  and  bran  and  rye  in  the  case  of  Betsy,  and 
becoming  yet  better  on  com  and  much  lower  on  bran  and  rye  in  the  case  of 
Dinah.  No  relation  between  food  and  churnability  could  be  found  in  the 
case  of  Daisy. 

In  general  it  may  be  said,  that  the  limit  of  ability  to  assimilate  a  heavy 
grain  feed  and  to  respond  in  milk  product  is  dependant  upon  the  individual 
physical  constitution  and  nervous  temperament  of  the  animal.  Up  to  this 
limit  there  appears  to  be  no  unfavorable  effect  upon  the  animal  or  its  pro- 
ducts. The  financial  success  of  such  methods  must  depend  largely  upon 
the  make-up  of  the  animal  and  the  relative  cost  of  concentrated  feeds. 


COMPARATIVE  EFFECTS  OF  HAY,  OF  ENSILAGE  AND  OF   CORN 

FODDER,  AS  FED  TO  MILK  COWS. 

BY  J.  L.  HILLS. 

Late  in  November,  1889,  the  entire  station  herd  was  put  upon  a  ration 
the  coarse  fodder  of  which  consisted  of  hay.  About  two  weeks  later  the 
coarse  fodder  of  all  was  changed,  five  cows  being  then  given  cut  com  en- 
silage, and  seven  cut  corn  fodder.  They  were  kept  on  these  latter  rations 
two  weeks.  Each  of  these  fodders  was  of  good  average  quality  and  the 
cows  were  eilowed  to  eat  all  they  wanted.  During  these  four  weeks  fre- 
quent analyses  of  the  milk  of  each  cow  were  made,  each  sample  for  analy-  ' 
sis  being  the  mixed  product  of  six  milkings.  The  weight  of  the  whole  milk 
yield  of  each  cow  was  recorded  daily,  analyses  made  of  each  day's  skim- 
milk,  and  an  analysis  of  the  butter-milk  from  each  churning.  We  have 
thus  data  for  the  comparison  of  the  effects  of  these  different  coarse  fod- 
ders. 

In  the  foUowing  comparisons  the  conclusiona  are  drawn  in  all  cases 
from  the  records  of  the  last  six  days  of  each  of  the  two  periods. 

During  the  last  six  days  on  hay,  four  fall  cows,  none  shrinking  in  milk 
to  any  great  extent,  gave  888.22  pounds  of  milk  containing  4.40  percent  or 
278.09  ounces  of  fat.  During  the  last  six  days,  on  ensilage,  the  same  cows 
gave  858.89  pounds  of  milk  containing  4.41  per  cent,  or  249.56  ounces  of 
fat.  The  quantity  of  milk  dropped  on  ensilage  more  than  the  natural 
shrinkage  of  the  cows  will  account  for  ;  the  quality  remained  practically 
nchanged. 
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Individually  two  cows  improved  in  quality,  one  deteroriated,  and  one 
remained  stationery.    All  shrank  in  quantity  about  equally. 

During  the  last  six  days  on  hay,  another  set  of  four  cows,  consisting  of 
two  fall  cows,  one  farrow  cow,  and  one  late  spring  cow  which  did  not  be- 
gin to  dry  off  until  January,  gave  892.12  pounds  of  milk  containing  5.13 
per  cent,  or  821.64  ounces  of  fat.  During  the  last  six  days,  on  cut  com 
fodder,  the  same  cows  gave  367.81  pounds  of  milk  containing  6.09  per 
cent,  or  290.92  ounces  of  fat. 

Another  set  of  three  spring  cows  fast  drying  off,  (all  being  dry  early  in 
February)  gave  on  hay  276.94  pounds  of  milk  containing  4.86  per  cent,  or 
214.27  ounces  of  fat.  The  same  cows  on  cut  com  fodder,  gave  201.66 
pounds  of  milk  containing  6.22  per  cent,  or  168.23  ounces  of  fat.  Individ- 
ually all  of  the  cows  placed  on  corn  fodder  shrank  in  quantity  of  milk.  Of 
the  first  set  on  com  fodder,  two  gave  a  poorer  quality,  one  the  same,  and 
one  better  than  when  on  hay.  Of  the  second  set,  or  spring  cows,  two  gave 
much  richer  milk  and  one  the  same  quality  after  the  change.  Summing 
up  in  a  single  sentence  the  comparative  results  from  cows  on  hay  and  com 
fodder,-^the  first  set  of  four  cows  shrank  on  corn  fodder  both  in  quantity 
and  quality  more  than  natural  shrinkage  will  account  for,  while  the  sec- 
ond set  of  three,  which  were  already  drying  off,  naturally  shrunk  in  quan- 
tity and  gained  in  quality.  It  is  noticeable,  however,  on  reviewing  the 
milk  yield  of  these  three  cows  from  the  time  when  marked  shrinkage 
began  until  they  dried  off,  that  the  shrinkage  was  more  decided  on  this 
than  on  any  other  coarse  fodder  fed  during  the  winter. 

The  milk  of  all  of  the  cows  was  run  through  the  separator  and  the 
percentages  of  fat  left  in  the  skim-milk  were  determined  continuously 
from  the  beginning  of  the  last  six  days  of  the  test  on  hay  through  the  whole 
period  of  feeding  on  ensilage  and  com  fodder. 

They  are  as  follows  : 

Hay :— 0. 16—0. 27—0. 19—0. 19—0. 26. 

Ensilage  and  com  fodder:— 0.21— 0.83— 0.39— 0.81— 0.81— 0.26— 0.89— 
0.34r-0.8fr— 0.39— 0.86— 0.28— 0.86— 0.37. 

There  are  two  breaks  in  the  record  due  to  lost  samples. 

The  average  of  the  six  days  on  hay  is  0.21  per  cent,  of  the  first  eight 
analysis  on  ensilage  and  com  fodder  0.32  per  cent,  of  the  last  six  days 
analyses,  0.86  i>er  cent. 

The  fat  percentage  of  the  skim  milk  from  hay  is  noticeably  less  than 
that  from  the  other  fodders.  The  same  man  ran  the  separator  throughout 
the  experiment. 

The  results  as  to  *'  chum^bility  **  are  too  indeterminate  to  admit  of 
reliable  conclusions  being  drawn. 
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SUMMARY. 

I.  Ensilage  gave  lees  milk  than  hay,  the  quality  being  the  same. 

II.  Corn  fodder  gave  less  milk  and  a  little  poorer  quality  than  hay, 
when  the  cows  were  not  naturally  drying  off.  In  the  case  of  the  three 
cows  that  were  drying  off,  the  com  fodder  gave  very  much  less  milk  of  a 
much  richer  quality,  and  the  shrinkage  was  much  more  marked  when  on 
com  fodder  than  when  op  any  other  coarse  fodder  fed  during  the  winter. 

m.    Creaming  seemed  better  on  hay  than  on  the  other  fodders. 

IV.  Churning  did  not  vary  essentially. 

V.  Hay  was  therefore  the  best  milk  producing  food  of  the  three.  No 
attempt  was  made  however  to  study  the  financial  side  of  the  question. 


LIGHT  AND  HEAVY  MEALS. 
BY  J.  L.  HILLS. 

In  the  fall  of  1889  a  test  of  the  relative  effects  of  light  and  heavy  meals 
on  milk  and  butter  production  was  carried  out  essentially  as  follows : 

Eleven  cows  were  divided  into  three  groups  (I — two  spring,  one  farrow 
cow  ;  II  and  III — two  spring,  three  fall  cows,  each).  Tliey  were  daily  fed 
during  one  period  10  lbs.  apple  pomace,  8  lbs.  wheat  bran,  3  lbs.  buckwheat 
middlings,  and  green  barley,  rather  ripe,  (  per  cent  dry  matter),  ad 

libitum  (I  and  II),  and  the  same  amoimts  of  [pomace  and  barley  with  6  lbs. 
mixed  meal  (seedage)  (lU).  During  the  other  period  they  received  10  lbs. 
apple  pomace,  8  lbs.  com  meal,  1^  lbs.  each  of  cottonseed  and  linseed  meals 
and  hay  and  com  fodder  ad  libitum  (I  and  II),  and  the  same  amounts  of 
pomace  and  barley  with  6  lbs.  mixed  meal  (III).  The  whole  milk  of  each 
cow  in  the  first  two  groups  was  analyzed  throughout  the  test,  the  mUk  of 
each  group  separately  set,  creams  separated,  churned,  and  all  samples  of 
skim  and  buttermilks  and  butters  analyzed,  all  samples  being  taken  after 
preliminary  feeding  had  accustomed  the  cows  to  the  change  of  feed. 

The  first  ration  was  succulent,  the  second  dry  ;  the  first,  because  of  its 
bran,  middlings  and  barley,  according  to  the  theory  of  increased  fibrine 
*  from  bran  feeding,  should  have-  creamed  poorly.  The  heavy  meal  ration 
was  fed  at  a  disadvantage  as  regards  lengthening  periods  of  lactation. 

The  comparison  based  on  the  average  daily  yield  of  each  group  is  as 
follows : 
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I. 

Pounds  Biilk.  ; 

Per  Cent  Fat.       a 

• 

•6 
1 

Per  Cent  Fat. 

Ounces  Fat. 

Ounces  Fat. 

Bran  ration 

61.25 
58.20 

4.16 
4.07 

40.70 
87.88 

62.82 
56.67 

5.51 
5.55 

■ 

54.92 

Com  ration 

50.29 

Bran  ±  com 

+  8.06 

+.009 

+  2.82 

+  5.65 

-0.04 

+  4.68 

These  shrinkages  are  more  than  nonnal.  The  heavy  meals  and  dry 
food  gave  less  milk  of  no  better  quality  than  the  lighter  meals  did  when 
combined  with  succulent  food.  Reference  to  the  comparison  of  bran  and 
com  meal  in  the  article  on  heavy  feeding  of  grain  ( p.  75 ),  will  show  the 
same  to  have  been  true  when  bran  was  fed  after  com  meal. 

Individually,  on  the  heavy  meal  ration,  one  cow  gave  more  and  better, 
one  less  and  better,  five  less  and  the  same  or  poorer  milk. 

Is  this  faUing  off  due  to  the  change  in  meal,  coarse  food,  or  to  both  ?  Let 
us  turn  to  group  III.  No  analyses  were  made  of  whole  milks  and  we  can 
only  judge  by  milk  yield.  The  average  daily  yield  on  green  barley  was 
74.40  lbs. ;  on  hay  and  com  fodder,  78.28  lbs.,  two  cows  increasing,  two  de- 
creasing in  yield  on  the  change.  This  drop  is  not  as  marked  as  with  the 
other  cows,  the  inference  being  that  probably  the  change  of  meal  had  more 
to  do  with  the  shrinkage  than  the  change  of  coarse  fodder. 

The  results  on  creaming  and  churning  are  as  follows :  Each  fat  per- 
centage being  the  mean  of  two  or  more  analyses  of  as  many  samples,  com- 
posite in  the  case  of  skim-milks,  single  in  the  case  of  butter-milks. 

I.  II.  ni. 

Bran  ration 0.82 1.24  Succulent  ration 0.98  )  ..r. 

Com  ration....  0.51....  0.79  Dry  ration 0.67  f  ^^^®*™"^«- 

Bran  ration 0.66 0.88  Succulent  ration 0.50  i  ^, 

Com  ration....  1.01....  0.75  Dry  ration Q^g  J^^niing. 

The  pounds  of  milk  and  spaces  of  cream  to  a  pound  of  butter  were : 

I.  II.  ra. 

Bran  ration 25.20 19.55         Succulent  ration 25.05 

Comration 24.15 17.80         Dry  ration 22.00 

Bran  ration 6.44 6.14         Succulent  ration 5.45 

Comration 6.68 6.28         Dry  ration 5.70 

The  milks  from  the  bran  rations  appear  to  have  creamed  less  success- 
fully and  taken  more  milk  to  the  pound  of  butter,  but  to  have  thrown  up  a 
denser  cream,  churning  better  and  taking  less  spaces  to  the  pound  of  butter. 
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Tbe  milk  from  the  green  barlej  feed  seems  to  have  acted  much  the  Nune 
way.  The  butters  were  quite  uniform  in  fat  contents,  the  extremes  of 
twelve  analTsee  being  77.98—81.24  per  cent  of  nine  out  of  twelve  78.83— 
79.78  per  cent  fat.  Hence  the  general  relation  of  pounds  of  milk  and 
spaces  of  cream  to  the  pound  of  butter  fat  is  the  same  as  to  the  pouod  of 

The  test  in  general  may  be  said  to  indicate  that  such  light  foods  a* 
bran  are  often  ai  good,  weight  for  weight,  a»  heavier  meals  for  quantity 
and  quality  of  milk,  and  to  add  testimony  to  the  belief  that  mUka  from 
tueh  feeds  cream  less  thoroughly  than  those  from  heavier  meats. 


MILKING  TWO  AND  THREE  TIMES  PER  DAY. 
BY  J.  L.  HILLS. 
It  has  been  claimed  that  within  certain  limits  the  more  often  a  cow  is 
milked  the  more  milk  and  milk  solids  she  will  give.  If  it  were  shown  that 
a  third  milking  gave  any  noticeable  increase  in  product  it  might  pay  some 
dairymen  to  milk  at  noon  in  addition  to  the  usual  morning  and  night 
milkinga. 

Two  testa  of  this  claim  have  been  made  at  thie  Station,  which  may  be 
said  to  have  indicated  that  a  third  milking  vnll  not  pay  as  a  reguiar  farm 
practice, 

Tlie  first  test,  on  a  farrow  Ayrshire,  was  planned  as  follows:  Hominga 
and  night's  milk  were  separately   sampled   and   analyzed  for  three   days, 
sulking  taking  place  at  5  A.  M.  and  6  F.  M.,  then  the  cow  was  milked  for 
three  days,  thrice  a  day  at  5  A.  H.,  1.30  P.  H.,  8  P.  M.,  samples  being  simi- 
larly taken  from  each  milking.    Some  weeks  later,  having  been  milked  but 
twice  a  day  since  the  former  test,  similar  samples  were  taken  for  eight 
days  on  two  milkinga  per  day,  and  then  the  cow  was  milked  for  two  weeks 
thrice  a  day  before  the  remainder  of  tbe  samples  (eight  days)  were  taken. 
T-  ^l:.  -^^y  j^|.)j  temporary  and  permanent  effects  could  be  measured.    A 
est  on  a  registered  Jersey  fresh  in  milk,  were  similarly  executed, 
bat  the  two  trials  were  combined  and  tbe  third  setof  samples  taken 
ke  later  than  the  second,  tbe  cow  having  been  milked  three  timee 
Iween  them. 

liiB  test  samples  were  taken  for  six,  three  and  four  days  reepect- 
■leither  cow  was  shrinking  in  milk  yield  to  any  extent  at  the  tims 
5- 

following  table  gives  the  average  daily  yield  under  each 
<i  and  itfi  average  composition,  and  the  yield  in  ounces  of 
xedients,  also  the  average  composition  and  yield  of  morning,  no<Hi 
its'  milk.   It  embodies  the  resultsof  thirty-four  analysis  of  as  nuuiy 
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Milk 

Sugar 

and 

Ash. 

OZ. 

18.45 

15.07 

+1.62 

17.18 

15.74 

—1.44 

SS3 

23.08 
+0.79 

Casein. 

OZ. 

8.47 

9.71 

+1.24 

10.57 
9.39 

—1.18 

18.77 

18.98 

--0.21 

19*0— 
91*81 

• 

11.78 

12.58 

+0.80 

13.89 

12.32 

1.57 

22.89 

20.86 

—2.08 

20.88 
—1.51 

1 
i 

Total 
Solids. 

OZ. 

33.70 

87.86 

—8.66 

41.64 

37.45 

-4.19 

58.45 

57.67 

—0.78 

57.12 
—1,33 

MUk 
Sugar 
and 
Ash. 

5.28 

5.19 

—0.09 

5.51 

5.63 

+0.12 

5.41 

5.75 

+0.34 

5.76 
+0.35 

•          •          •          •          • 

t 
1 

09  00)0  00  CO 

•        •        •        •        1 

K3IOIOIOIQ 

1 

• 

.9 

I       ■«. 

•       ■        • 

ooooo 

3.89  ' 
8.36 
—0.03 

3.34 

3.44 

+0.10 

3.28 
—0.06 

4.53         3.34 
4.50         3.41 
3.57   1      3.47 
5.20         8.29 
4.69  i      3.29 

3.24 
3.44 
3.42 
8.40 
3.28 

4.62 

4.38 

—0.29 

4.46 

4.40 

—0.06 

5.43 

5.01 

—0.42 

5.21 
—0.22 

SoSobc 

•        •        »        •        1 

Total 
Solids. 

13.22 

12.87 

—0.35 

18.86 

13.39 

+0.03 

28§ 

•     ■     • 

14.25 
+0.07 

13.26 
13.40 
12.37 
14.09 
13.48 

13.80 
14.52 
13.71 
15.13 
14.08 

MUk 
Yield. 

lbs. 

15.94 

18.14 

+2.20 

19,48 

17.48 

—2.00 

25.77 

25.38 

-0.39 

25.05 
—0.72 

•     •     •     ■     • 

1  1-" 
1 

13.22 

12.55 

11.00 

7.35 

6.84 

Time. 

•3 

1      ' 
bo 

bo    ; 

•III 

f 

bo 

ll 

Morning 

Noon 

) 

Days    Be- 
tween two 
and  three 
Milking 
Samples. 

O                  -^                  O             '^ 

8)     . 

C90O              0)00              OIOO              00 

^OI00  00  9d 

09  C()  00  00  00 

Test. 
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A  study  of  the  table  brings  out  the  following  points:  Le88  mWc  was 
given  when  the  cow  was  milked  three  times  a  day,  in  three  trials  out  of 
four;  in  the  fourth  a  marked  increase  in  gross  yield  followed  the  change  as 
soon  as  made,  but  the  second  test  of  the  same  cow  indicated  that  the  effect 
was  only  temporaiy  and  that  continuance  brought  about  a  positive  de- 
crease. 

The  quality  of  the  milk  of  the  whole  day  was  alwayB  lowered  by  milk- 
ing three  times  a  day.  The  fat  percentage  invariably  dropped  more  or 
less,  the  sugar  and  ash  on  the  whole  increasing  and  the  casein  remaining 
unchanged.  Since  less  milk  of  poorer  quality  was  given  when  the  cows 
were  milked  thrice  daily,  it  follows  that  there  were  less  solid  ingredients. 

In  the  case  of  the  exception  noted  .above,  however,  there  was  a  tem- 
porary increase  of  solids  as  a  result  of  more  though  poorer  milk. 

Under  both  conditions  the  cows  gave  the  most  milk  at  the  earliest 
milking  and  less  at  each  subsequent  milking  during  the  day.  When 
milked  but  twice  a  day,  one  cow  gave  the  same  quality  at  both  milkings, 
the  other  a  milk  at  night  that  was  richer  in  fat  and  poorer  in  sugar  than  the 
morning's  milk.  When  milked  thrice  daily,  each  cow  gave  the  most  and 
poorest  milk  in  the  morning,  less  of  the  richest  milk  at  noon  and  the  least 
of  a  medium  quality  at  night.  In  these  fluctations  of  quality  the  fat  only 
is  concerned,  the  casein,  sugar  and  ash  on  the  whole  remaining  constant. 

It  would  seem  then  that  as  a  regular  farm  practice  there  is  nothing  to  be 
gained  from  an  extra  daily  milking  to  repay  its  cost,  although  unth  some 
cows  as  a  temporary  means  for  increasing  milk  flow  it  might  prove  of  use. 


MECHANICAL  LOSSES  IN  HANDLING  MILK. 

BY  J.  L.  HILLS. 

In  the  report  of  the  Maine  Agricultural  Experiment  Station  for  1889, 
pages  180-182,  there  is  an  article  on  *' the  relation  of  the  total  fat  in  the 
milk  to  the  butter  obtained.'*  In  the  course  of  their  work  they  found  a  dis- 
crepency ;  the  total  weight  of  fat  in  the  whole  milk  was  not  accounted  for 
in  the  products  (cream  and  skim-milk,  or  butter,  skim  and  butter-milks). 
In  the  above  named  article  the  inquiry  is  made,  "  Is  it  an  actual  loss  of 
fat  ?  "  and  no  answer  is  given. 

A  similar  inconsistency  had  been  observed  at  this  Station  early  in  its 
history,  and  investigations  into  its  nature  and  amount  made.  A  number  of 
separate  trials  have  been  made  at  various  times  on  quantities  of  milk  vary- 
ing from  the  daily  yield  of  a  single  cow  to  the  daily  receipts  of  large  cream- 
eries by  different  persons,  creamerymen,  farmers  and  chemists,  and  with 
varying  degrees  of  care. 
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As  a  result  of  these  tests  we  are  led  to  believe  that  this  loss  is  mechani- 
cal in  its  nature  and  due  to  t?ie  greater  viscosity  of  cream  as  compared  with 
skim-milk,  causing  it  to  stick  to  pails,  chums,  butter- workers,  etc,  and  so 
bring  about  many  minute  losses.  These  losses  count  up  heavily  in  per  cent 
of  the  entire  fat  present  (entire  fat  —  100^)  on  small  batches  of  milk,  but 
almost  disappear,  calculated  upon  the  same  basis,  when  large  quantities  are 
used.  If  this  loss  were  an  actual  one,  a  positive  destruction  of  fat  as  such, 
dne  to  chemical,  bacteriological  or  other  causes,  it  is  diffictilt  to  see  why 
such  destruction  should  not  be  exerted  to  as  great  an  extent  proportionally 
in  a  large  as  in  a  small  batch,  times,  temperatures  and  conditions  other 
than  bulk  being  equal. 

In  several  trials  the  Station  has  made  complete  analyses  of  all  the 
materials,  including  milk,  butter,  skim  and  butter-milks  and  simdry  slops. 
The  tests  were  in  general  as  follows :  A  carefully  weighed  amoimt  of  milk 
was  creamed  or  separated,  cream  and  skim-milk  weighed,  cream  churned, 
butter  aud  butter-milk  weighed,  everything  from  beginning  to  end  care- 
fully sampled  and  analyzed.  The  weights  of  the  various  materials  multi- 
plied by  the  per  cents  of  ingredients  found  in  them  furnish  the  comparative 
data,  and  if  there  was  no  loss  and  no  error  in  weight  or  analysis  the  sum  of 
the  porta  (butter,  skim  and  butter-milks  and  slops)  should  equal  the  whole 
(milk).  But  such  loss  does  occur  in  the  fat,  and  fat,  originally  present  in 
the  whole  milk,  is  not  found  in  any  of  the  products. 

Generally  speaking,  the  casein  and  milk  sngar  and  ash  have  checked 
out  within  close  limits  the  sum  found  in  the  products  being  sometimes 
more,  sometimes  less,  than  that  present  in  the  whole  milk,  and  the  **  solids 
not  fat  ^  also  have  checked  out  closely,  the  difference  being  but  once  in 
six  trials  more  than  one  per  cent  of  the  entire  solids  not  fat.  In  nine  out  of 
ten  trials,  however,  the  sum  of  the  fats  found  in  the  butter  and  waste  pro- 
ducts has  been  less  than  that  in  the  original  milk,  and  generally  much  less, 
while  the  exception  is  only  0.23^  over  the  line  on  more  than  four  hundred 
and  fifty  pounds  of  butter.  At  the  Maine  Station  much  the  same  thing  was 
found,  large  losses  of  total  solids  which  were  almost  entirely  fat,  the  losses 
of  solids  not  fat  averaging  but  three-quarters  of  one  per  cent  on  the  entire 
solids  not  fat,  present. 

This  loss  of  fat  has  been  f oimd  in  our  trials  to  decrease  with  increased 
weights  of  milk  and  greater  care  and  to  increase  with  smaller  amounts  of 

milk  and  lessened  care. 

Note  in  the  following  table  the  large  per  cent  losses  of  fat  in 
tests  A  and  B  (small  quantities  of  milk)  and  E  (ordinary  care),  the 
small  per  cent  loss  in  Q  and  actual  gain  in  F  (large  quantities  of  milk)and 
the  small  loss  in  D  (medium  quantity  of  milk  and  extreme  care).  [Test  C 
is  an  exception  ;  on  but  twenty-three  pounds  of  milk  a  minute  loss  of  fat 
and  large  losses  of  casein  and  sugar  and  ash.  This  is  so  different  from 
other  tests  as  to  indicate  some  error  in  sample  or  analysis]. 
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The  Station  records  of  this  year  also  afford  thirty-two  other  compar- 
isons of  a  similar  nature.  These  tests  were  not  made  with  any  intention 
to  measure  this  loss  or  to  reduce  it  to  a  minimum,  but  were  included  in 
three  series  of  experiments  reported  in  this  volume.  They  were  conducted 
with  ordinary  care  only  and  without  the  precautions  that  were  used  in 
some  or  the  refinement  of  care  that  was  used  in  one  of  the  tests  already 
cited.  Moreover,  the  settings  of  milk  were  small  (about  20  pounds  to  a 
setting),  several  settings  making  the  test,  circumstances  favorable  to  in- 
crease of  loss.    In  these  thirty-two  tests  but  once  did  the  fat  in  the  butter 

and  wastes  equal  that  originally  taken  in  the  milk.  In  this  case  a  decided 
plus  (-f-  4.70^)  indicates  error.  In  the  other  thirty-one  on  quantities  of 
milk  ranging  from  41.56  to  158.74  (and  one  216.69)  pounds,  fat  from—  2.95 
to  —  16.65  ounces  equivalent  to  —  4.91 5<  to  —  18.56^  is  missing.  The  aver- 
ages of  these  are  114.64  pounds  milk, —  7.72  ounces  fat,  equivalent  to  — 
8.17^  of  entire  fat  missing.  Although  not  of  the  value  of  the  tests  made 
with  greater  care  and  for  the  express  purpose  of  determining  the  nature 
and  amount  of  this  loss,  they  are  of  use  as  confirmatory  evidence. 

In  this  connection  it  might  be  well  to  note  the  large  weights  in  fat 
unaccounted  for  at  the  Maine  Station  as  given  in  their  report  {loc,  cif .) 
The  nature  of  the  experiments  under  way  caused  the  handling  of  large 
numbers  of  comparatively  small  quantities  of  milk,  a  circumstance  favor- 
able to  loss.  Thus  the  milk  of  the  cow  Jansje  contained  while  under  ex- 
periment 340.4  pounds  fat,  of  which  82.5  pounds,  or  9.55^,  were  unaccounted 
for  in  either  skim  or  butter-milk  or  in  the  butter  ;  Nancy  Avondale,  208.8 
pounds,  of  which  20.5  pounds,  or  9.82^,  were  unaccounted  for ;  Queen 
Linda,  245.9  pounds,  27.9  pounds,  11.85^,  respectively ;  Agnes,  352  pounds, 
46  pounds,  18.07^,  and  Ida  287.8  pounds,  39.7  pounds,  16.70^.  Also  to  two 
other  tests  made  with  more  than  ordinary  care  by  this  (Vermont)  Station 
on  171.13  and  519  pounds  of  milk,  which  were  slightly  faulty  in  a  single 
detail,  but  probably  nearly  accurate,  whicli  show  but  2.65^  and  2.06^  of  fat 
unaccounted  for. 

These  results  naturally  group  themselves  as  follows.  Note  how  with 
more  milk  and  more  care  per  cent  losses  decrease: 


Amount 
of  Milk. 

Care. 

Percentage  of  Entire  Fat 
Unaccoimted  for. 

Small 

SmaU 

Medium  .. 
Medium  .. 
Medium  .. 
lATge 

Ordinary 

More  than  ordinary 

Ordinary 

More  than  ordinary 

Ebctraordinary 

Ordinary  creamery   usage. 

8.17  (average  31  tests),  9.55,  9.82, 

11.85, 18.07, 16.70 

5.78,  4.11, 

6.54 

2.65,  2.06 

1.84 

+  0.23,  1.00 
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I Q  discriminating  between  degrees  of  carefulness  ''ordinary"  care  is 
to  be  understood  to  be  such  care  as  a  Station  dairyman  used  to  experi- 
mental work  would  naturally  use  in  such  work,  being  more  than  "  ordi- 
nary creamery  usage"  and  less  than  ''more  than  ordinary "  which  in- 
cluded the  immediate  supervision  of  a  chemist. 

It  is  difficult  to  conceive  how  soine  of  these  losses  can  have  taken 
place  mechanically.  For  instance  test  D  was  c<mducted  by  the  director  of 
the  Station  and  the  writer,  with  the  utmost  precaution  and  painstaking 
care  to  prevent  all  loss  of  material.  Weights  were  checked  by  two  per- 
sons, duplicate  samples  taken  of  everything  after  careful  mixing  and  each 
analyzed  in  triplicate,  making  six  determinations  of  each  ingredient  in 
each  material.  Every  avenue  of  mechanical  loss  was  closed  so  far  as  pos- 
sible, and  yet  in  spite  of  all  nearly  two  per  cent  of  the  fat  or  three  and  two- 
thirds  ounces  in  two  hundred  and  ninety  pounds  of  milk  failed  to  appear 
in  the  products.  On  the  other  hand,  however,  the  creameries  working  on 
more  milk  showed  much  greater  gross  discrepancies  but  far  less  percentage 
differences. 

The  tests  here  reported  include  all  the  Station  has  made,  except  one 
which  was  vitiated  by  an  error,  and  we  claim  them  to  be  strong  evidence 
that  this  loss  is  a  purely  mechanical  one.  Losses  of  fat  in  skim  and  butter- 
milks are  known  to  dairymen,  but  we  think  the  extent  of  mechanical 
losses  due  to  handling  small  quantities  of  milk,  be  that  handling  ever  so 
careful,  has  not  been  fully  understood.  It  certainly  is  one  more  argument 
in  favor  of  the  economy  of  working  with  large  amounts  of  milk. 

SUM^RY. 

Tests  made  at  this  Station  indicate:  that 

I.  In  handling  milk  for  the  making  of  butter  there  is  more  or  less  loss 
of  the  solid  material,  shown  by  the  fact  that  the  sum  of  the  solid  milk  in- 
gredients foimd  in  the  products  (butter,  skim  and  butter-milks  and  slope) 
is  not  equal  to  the  amount  in  the  whole  milk  taken ;  that 

II.  This  loss  falls  almost  entirely  on  the  fat,  the  "solids  not  fat," 
casein,  milk  sugar  and  ash  in  the  products  checking  fairly  well  with  those 
in  the  original  milk,  while  the  fat  does  not;  that 

UI.  This  loss  of  fat  is  inversely  proportional  to  amounts  of  milk 
used  and  care  taken  in  its  handling,  decreasing  in  percentage  of  entire 
fat  (entire  fat— 100  per  cent)  as  the  amoimts  used  increase  and  with 
greater  care;  that 

IV.  This  last  fact  indicates  that  the  loss  does  notarise  from  any  chemi- 
cal or  bacteriological  cause,  but  is  purely  mechanical,  due  to  the  greater 
viscosity  of  cream  as  compared  to  skim-milk.  If  the  former  cause  existed 
it  might  be  expected  to  bring  about  as  great  proportional  destruction  in 
large  as  in  small  batches  of  milk. 
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RELATION  OF  FAT  AND  CASEIN  IN  MILK. 

The  records  of  this  Station  contain  a  large  number  of  analyses  of  milk 
from  different  cows,  from  the  same  cows  at  different  periods  of  their  nulk 
flow  and  from  different  dairies.  The  whole  of  our  own  data  has  been 
worked  Over  to  obtain  the  results  given  below,  and  also  all  the  analyses  of 
mUk  that  give  both  fat  and  ca^einjthat  have  been  published  by  all  the  exper- 
iment stations  in  the  United  States.  In  all  somewhat  over  two  thousand 
four  hundred  analyses.  On  studying  the  analyses  of  the  milk  of  individ- 
ual cows,  it  will  be  seen  at  once  that  the  proportion  between  the  fat  and 
casein  is  widely  different  The  extremes  in  this  direction  are  represented 
by  the  following  analyses:  No  1  represent  a  registered  Jersey,  and  Nos.  2 
and  4  registered  Holsteins,  and  No.  8  a  grade  Jersey.  Each  of  these  analy- 
ses 18  the  average  of  four  consecutive  milkings,  on  the  same  date  with  the 
cows  on  the  same  feed  in  the  same  bam. 


Total 
Solids. 

Fat. 

Casein. 

Milk 

Sugar 

and 

Ash. 

SoUds 

not 

Fat. 

1.    Jersey 

16.!^ 
15.31 
14.59 
18.17 

6.68 
4.88 
5.05 
4.15 

4.24 
4.38 
3.61 
4.04 

6.34 
6.05 
6.93 
4.98 

9.58 

3.    Holstein 

3.    Jersey 

10.48 
9.54 

4.    Holstein 

9.02 

These  analyses  are  unusual  in  the  following  points:  No.  1,  low  in 
milk  sugar  and  ash  ;  No.  2,  very  high  in  casein,  and  also  in  sugar  and  ash, 
and  in  solids  not  fat;  in  other  words  it  is  very  low  in  fat  for  the  amount  of 
total  solids.  No.  8  is  low  in  casein  as  compared  with  fat,  and  No.  4  is  the 
direct  opposite  and  also  very  low  in  milk  sugar  and  ash.  Nos.  2  and  4, 
both  of  which  are  Holsteins,  represent  the  extreme  possible  limits  of  varia- 
tion in  milk  sugar  and  ash. 

In  No.  1,  the  casein  is  63  per  cent  of  the  fat;  in  No.  2,  it  is  90  per  cent;  in 
No.  8,  it  is  71  per  cent,  and  in  No.  4,  it  is  97  per  cent. 

If  these  analysis  were  any  criterion  of  the  average  character  of  the 
milk  of  the  two  breeds,  they  would  seem  to  indicate  that  the  milk  of  the 
Jersey  is  better  adapted  to  butter  making  than  to  cheese  making,  while  the 
Holstein  milk  is  well  proportioned  for  the  manufacture  of  cheese.  So 
sweeping  a  conclusion  can  hardly  be  drawn  from  so  slight  premises,  but  on 
examining  several  hundred  analyses  of  cows  of  different  breeds,  the  con- 
clusion is  fbund  to  be  the  same.  In  the  three  milk  breeds,  the  Ayshire, 
Holstein  and  Shorthorn,  the  casein  will  average  about  90  percent  as  much 
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as  the  fat,  while  in  the  two  butter  breeds,  the  Jersey  and  Gumsey,  the  cas- 
ein will  average  rather  under  than  over  75  per  cent  of  the  fat. 

From  these  analyses  it  is  evident  that  the  average  relation  of  fat  and 
casein  can  be  obtained  only  by  the  comparison  of  a  large  number  of  cows. 
This  has  been  done  and  the  figures  given  later  are  the  results  of  this  com- 
parison. They  were  obtained  as  follows  :  All  the  analyses  available  that 
showed  total  solids  between  11.00  per  cent  and  11.50  per  cent  were  averaged 
and  give  the  first  line,  11.85,  8.20,  etc. ;  those  between  11.50  and  12.00  were 
averaged  for  the  next  and  so  on.  Each  of  these  figures  represents  a  very 
large  number  of  analyses ;  for  instance,  the  sixth  line  is  the  average  of 
more  than  400  analyses,  and  some  of  the  others  represent  as  large  a  num- 
ber. As  would  be  expected  the  two  extremes  are  the  average  of  a  smaller 
number  of  samples  than  those  nearer  the  middle. 


SUMMARY. 


Total  Solids. 

Fat. 

Casein. 

Milk  Sugar  and 
Ash. 

11.85 

8.20 

2.99 

5.16 

11.77 

8.36 

8.08 

5.88 

12.21 

8.60 

8.10 

5.51 

12.75 

8.82 

8.29 

5.64 

18.17 

4.09 

8.40 

5.68 

13.71 

4.46 

8.48 

5.77 

14.25 

4.87 

8.65 

5.78 

14.77 

5.20 

8.87 

5.70 

15.17 

5.47 

4.07 

5.68 

15.88 

5.88 

4.26 

5.69 

From  these  figures  by  calculation  can  be  found  the  amounts  of  the  in- 
gredients that  correspond  to  the  even  quantities  of  total  solids  as  follows : 


Total  SoUds. 


11.00 
11.50 
12.00 
12.50 
18.00 
18.50 
14.00 
14.50 
15.00 
15.50 
16.00 


Milk  Sugar  and 
Ash. 


5.01 
5.21 
5.48 
5.56 
5.71 
5.72 
5.75 
5.68 
5.62 
5.66 
5.70 
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There  is  quite  a  regular  increase  from  first  to  last  in  everything  except 
the  sugar,  which  increases  decidedly  at  first  until  the  total  solids  reax;h 
18.00  per  cent  and  then  remains  practically  constant,  no  matter  how  much 
the  other  solids  increase. 

The  especial  thing  to  be  noticed  is  the  relative  increase  of  the  fat  and 
the  casein.  The  casein  does  not  increase  so  fast  as  the  fat,  that  is  when 
fat  increases  one  per  cent,  the  casein  does  not  also  increase  one  per  cent, 
nor  does  the  casein  increase  relatively  as  fast  as  the  fat,  i.  e.  when  the  fat 
doubles  the  casein  does  not  also  double,  for  instance  when  the  fat  changes 
from  8.00  to  6.00  per  cent,  casein  instead  of  doubling,  does  not  increase 
quite  one-half  in  amount. 

This  can  be  shown  in  tabular  form  as  below  : 


Relation  of  Casein 

Total  Solids. 

Fat. 

Casein. 

to  Fat. 

11.00 

8.07 

2.92 

95 

12.00 

8.50 

8.07 

88 

13.00 

8.09 

3.80 

83 

14.00 

4.68 

8.57 

76 

15.00 

5.88 

4.00 

74 

16.00 

6.00 

4.80 

71 

Above  16.00  per  cent  total  solids  and  below  11.00  per  cent  there  are  not 
many  analyses  on  record,  but  what  there  are  seem  to  indicate  that  below 
11.00  per  cent,  the  fat  falls  rapidly  and  becomes  less  than  the  casein,  while 
above  16.00  the  milk  sugar  remains  constant,  the  casein  scarcely  increases, 
and  nearly  all  of  the  extra  solids  is  composed  of  fat.  It  can  be  said  then 
in  general  that  nature  tries  to  keep  casein  as  much  as  possible  between 
3.00  and  8.50  per  cent,  decreasing  more  slowly  than  fat  and  sugar,  in  poor 
milk,  and  increasing  less  than  half  as  fast  as  fat  in  rich  milk. 

It  will  be  interesting  to  see  what  proportion  of  the  whole  total  solids  is 
fat  and  what  casein  in  the  dififerent  qualities  of  milk.  This  can  be  most 
easily  shown  by  letting  100  represent  tiie  total  solids. 


Total  Solids. 

Fat. 

Casein. 

Milk  Sugar  and 
Ash. 

11.00—100 

28 

26 

46 

12.00  —  100 

29 

25 

46 

13.00  —  100 

81 

25 

44 

14.00  —  100 

33 

25 

42 

15.00  — 100 

86 

26 

88 

16.00  — 100 

38 

26 

86 
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Each  of  these  parts  follows  a  distinct  rule.  The  most  remarkable  is 
the  casein,  which  keeps  surprisingly  close  to  one-fourth  of  the  total  solids. 
It  can  be  said  then  that  normal  milk,  whether  rich  or  poor,  has  on  the  ave- 
rage one-fourth  as  much  casein  as  total  solids,  though  single  samples  may 
depart  widely  from  this  standard.  As  the  milk  becomes  richer  the  fat 
becomes  constantly  a  larger  part  of  the  total  solids,  while  the  milk  sugar 
as  constantly  becomes  proportionally  smaller. 


CREAM  RAISING  BY  DILUTION-DEEP  AND  SHALLOW  SETTINGS. 

BY  J.  L.  HILLS. 

A  series  of  experiments  in  gravity  creaming  were  carried  out  by  this 
Station  in  June  and  July,  the  results  being  published  in  Newspaper  Bulle- 
tin No.  3,  and  in  a  leading  dairy  paper.  A  second  series  of  much  the  same 
nature  has  been  made  during  the  winter  of  1890-91,  under  the  direction  of 
the  writer  by  the  following  first  year  students  in  the  Agricultural  Depart- 
ment of  the  University:  Messrs.  F.  H.  Brown,  J.  V.  Clifford,  E.  K.  Hill.  C. 
N.  Mead,  H.  E.  Peltekian,  A.  B.  Selian,  William  Stuart  and  F.  C.  Talcott, 
the  tests  forming  a  portion  of  the  class  instruction  in  dairying.  Details  in 
dairy-room  and  laboratory  were  largely  in  their  hands,  and  analyses  (grav- 
imetric and  ^*  Beimling,")  were  generally  made  by  them,  results  being  fre- 
quently checked  by  parallel  determinations  by  the  Station  chemists.  As 
newspaper  articles  are  fugitive  in  their  nature,  both  series  of  tests  wiU  be 
reported  here: 

The  experiments  were  designed  to  test  whether  successful  gravity 
creaming  could  be  obtained  without  the  use  of  ice  and  to  cover  the  systems 
in  use  in  the  State,  deep  settings  in  water  and  in  air  and  shallow  air  set- 
tings in  large  and  small  pans.  The  Cooley  can  was  used  for  the  first  two 
an(f  shallow  tins  for  the  second  two.  The  summer  trials  were  made  at  tho 
Station  farm,  while  those  in  the  winter  were  made  at  the  Station  building 
in  the  city. 

I.    Deeep  Setting  in  Water. 

The  creaming  tests  of  the  summer  of  1890  were  all  made  by  this  system. 
The  short  ice  crops  of  the  two  preceding  winters  had  shown  the  need  of 
some  modification  of  deep  setting,  that  would  produce  successful  creaming 
with  the  use  of  little  or  no  ice. 

It  has  long  been  known  that  milk  in  deep  setting  at  55-60''  F.  does  not 
cream  thoroughly,  and  that  to  obtain  good  results  either  a  lower  tempera- 
ture or  a  lessened  depth  of  milk  ( shallow  setting)  must  be  used,  the  one 
-calling  for  large  quantities  of  ice,  the  other  for  larger  tanks  and  better  and 
ire  expensive  milk  rooms  than  are  generally  found  on  our  farms.    The 
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nsual  courae  in  deep,  cold  setting  is  to  place  the  milk  immediately  after 
milking  in  water  at  40-45°  F.,  thus  giving  a  theometric  fall  of  from  40-55'' 
according  to  the  season.  Claims  have  been  made  that  if  milk  be  heated 
above  its  normal  temperature  at  milking,  it  could  be  sucoessfull  creamed  at 
a  correspondingly  higher  degree,  that  is  to  say  that  a  degree  fall  in  temper- 
ature is  of  equal  value  for  creaming  purposes  wherever  located  on  the  scale 
of  the  thermometer.  It  has  also  been  stated  that  if  the  milk  be  warmed  by 
the  addition  of  hot  water,  the  two  factors,  favorable  to  creaming,  thinned 
milk  and  wider  range  of  temperature  would  be  combined,  that  the  tank 
water  need  not  be  cooler  than  SB-dO"*,  thus  doing  away  with  ice  to  a  large 
extent,  and  that  as  thorough  creaming  would  be  obtained  as  by  the  use  of 
ice  in  quantity.  The  experiments  under  this  head  were  planned  to  test 
these  claims. 

The  tests  were  carried  out  as  follows.  The  mixed  milk  of  three  sets  of 
cows  was  used  and,  finallr,  that  of  all  the  Station  herd  at  once.  For  con- 
venience they  may  be  designated  as  I  ( Grade  HolBtein,  Durham  and  Guern- 
sey— ^all  calved  in  December,  1889;)  II,  (Grade  Ayrshires — spring  cows;) 
m,  (Grade  Jerseys — spring  cows,)  and  IV,  (Station  herd.)  Settings  were 
made  night  and  morning,  skimmed  at  twenty-four  hours,  and  all  skim- 
milks,  fifty -six  in  number,  analyzed  for  fat. 

The  tests,  four  in  number,  lasted  nine,  six,  nine,  and  four  days  respec- 
tively. In  the  first  two  sets  of  cows,  I  and  II  being  used,  in  the  third,  I  and 
m,  and  in  the  fourth  IV. 

The  measure  of  the  efficiency  of  a  creaming  process  properly  con- 
ducted, other  things  being  equal,  is  the  percent  of  fat  left  in  the  skim-milk. 
The  following  table  shows  this  data  ( the  analytical  results  on  diluted  milks 
being  calculated  to  the  undiluted  state)  together  with  details  of  settings, 
and  the  ounces  of  fat  lost  from  the  setting  of  100  pounds  of  milk  under  the 
conditions  of  each  test.  Each  per  cent  of  fat  given  is  the  average  of  three 
analyses  of  as  many  samples. 
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1.4.7 
2.5.8 
3.6.9 


U. 


m. 


1.8.5 
2.4.6 


IV. 


1.4.7 
2.5.8 
8.6.0 


1.2.8.4 
1.2.8.4 


85 

100 

85 


Air. 

I  Hot  Water, 

Air. 


96 


96.25  — 


95.25 
110 


Air. 
Hot  Water. 


185 


185 


185 


85 
100 
100 


45 
58 
58 


97.75 
105.5 


97.4 
96.75 
105.8 


45 
67 

44.5 
58 
59 


95.25 
110 


45 
58 


40 
42 
42 


52.75 

48.5 


52.9 

88.75 

46.8 


50.25 
52 


Warm 
2*^ 


Cold 
4.25'' 


(Cold 
\  6.n 
( 14.^5 


3  Warm 
i    1.^75 


102 


DAIETIKG. 


OD 

6 

o 


bo 


!  ^ 

!  § 


bO 

a 


cSi 


^ 


• 

1 

G^ 

1 

U) 

0 

s 

a 

dS 

& 

t3 

^ 

§ 

bO 

I 


I 


08 


■8 

S3 


^ 

-« 
•« 

3 


-H 


Per  Cent  Fat  in 
Skim-milk. 


^  { Ji; 


0.70 
0.29 


iMh: 


0.00 
0.20 


ni 


■I 


I 

in. .. 


IV.— IV.. 


0.64 
0.27 

0.37 


1.06 
0.61 


1.24 
0.48 


0.74 


0.86 
0.60 

0.60 
0.18 


0.68 
0.20 


Ounces   Fat  in 
Skim-milk. 


8.62 
8.21 


7.56 
2.49 


9.81 
8.12 


4.66 


18.88 
8.85 


17.84 
5.25 


9.68 


11.22 
7.96 


7.98 
2.82 


9.17 
2.55 


—2.60 
—5.75 


—0.37 
+0.17 


to.  14 
0.57 


—5.21 
--5.14 


—8.03 
—2.18 


.97 


The  results  of  the  first  trial  are  open  to  the  objection  that  there  was  de- 
lay between  milking  and  setting,  which  it  is  thought,  affected  creaming  un- 
evenly and  to  the  disadvantage  of  the  warmer  settings.  Excluding  this 
test  the  warm  diluted  settings  did  as  good  work  as  the  cold  settings,  the 
balance  being  slightly  in  favor  of  the  former  to  the  extent  of  0.18  oz,  more 
fat  recovered  from  100  lbs.  milk.  Including  it,  the  balance  favors  cold  set- 
ting, 1.14oz.  more  fat  recovered  from  100  lbs.  milk.  The  warm  undiluted 
setting  failed  as  compared  with  cold  setting  in  each  of  five  trial,  and  but 
once  equalled  the  diluted  setting.  Special  precautions  were  taken  to  prevent 
scalding,  the  formation  of  fibre  clots  and  against  the  solution  of  lactic  acid, 
etc. ,  by  the  ether  in  the  analysis  of  sour  samples. 

A  somewhat  similar  set  of  experiments  to  those  just  detailed  were  pub- 
lished in  the  fall  of  1890  by  the  Cornell  Station  (Bulletin).  Results  were  ob- 
tained which  seem  at  variance  with  those  published  by  this  (Vermont) 
Station  in  Newspaper  Bulletin  No.  8,  and  a  repetition  of  our  work  was 
made  as  stated  at  the  opening  of  this  article. 

In  many  ways  the  conditions  of  the  second  test  were  unsatisfactory, 
the  temperature  of  the  creamer  being  poorly  controlled  through  misunder- 
standing, the  work  being  mainly  done  by  students  unaccustomed  to  experi- 
mental methods,  and  thus  being  more  or  less  delay  in  setting.  During  the 
latter  part  of  the  test  a  man  experienced  in  the  work  of  milk  setting  was 
associated  with  them  and  the  quality  of  the  creaming  improved. 

The  cows  used  were  three  in  number,— full  blood  Holstein  and  Jersey, 
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and  all  far  along  in  milk.  The  tests  included  deep  cold  setting,  the  addition 
of  an  equal  bulk  of  cold  water  to  the  milk  and  setting  cold,  the  addition 
of  a  third  bulk  of  hot  water  and  setting  cold,  the  addition  of  pounded 
ice  in  large  and  in  small  pieces  and  of  snow  to  milk  and  setting  cold. 
There  were  seven  tests  of  the  first,  six  of  the  second,  eight  of  the  third, 
six  of  the  fourth,  and  five  of  the  fifth,  and  twenty-two  analyses. 


AVERAGES  ARE  AS  FOLLOWS*. 


I 


Deep  cold  setting,  undiluted 

Deep  cold  setting,    diluted  with 

equal  bulk  cold  water. 

Deep  cold  setting,  diluted  with  i 

equal  bulk  hot  water 

Deep  cold  setting,  diluted  with  i- 

^  weight  ice... 

Deep  c<3d  setting,  diluted  with  i- 

^weight  snow 


i 
a 


^85 
88 
88 
87 


S 

I 


I 


I 


I 


■^50 

182 

82 

82 


86 

'67.5 
95.5 
42 
38 


& 


44 
'44 
48 
44.5 
45. 


42 
'28.5 

52.5 
+2.5 

+12 


I 


I 

Pk 


0.72 
n.08 
0.05 
0.72 
0.70 


Although,  through  misunderstanding,  the  range  of  temperature  fav- 
ored warm  setting  decidedly,  it  does  not  do  as  well  as  deep  cold  setting.  It 
is  thought,  however,  that  this  is  not  of  necessity  a  fault  of  the  method. 
There  is  more  manipulation  and  there  was  more  delay  in  the  warm  diluted 
setting  than  in  the  others.  When  an  experienced  hand  took  hold  of  the 
work  the  quality  of  all  the  creamings  improved  very  much  and  that  from 
warm  diluted  setting  became  as  good  as  any  other. 

In  this  connection  it  may  be  well  to  show  the  effect  on  creaming  of 
the  inexperienced  and  experienced  work. 

Deep  cold  setting,  first  four  tests 1.08  ^  fat,  last  three,  0.81^  fat. 

Equal  biilk  cold  water,  first  four  tests.. 1.86  ^  '*      "       two,  0.885^  ** 
i equal  bulk  hot  water,  first  six  tests. .  .1.15  ^  '<      "         **      0.88^  *' 

i    "  weight  ice,  first  two  tests 1.04  j^  **      "      four  O.SOji  " 

i    "        "     snow,  first  three  tests 1.08^**      **      two   0.82^*' 
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The  tables  are  of  value,  as  showing  that  the  addition  of  snow  and 
ice  to  milk  producing  sudden  chill,  gave  good  creaming,  that  the  addition 
of  cold  water  in  equal  bulk,  causing  quick  cooling  part  way  and  alow 
cooling  the  rest  of  the  way  down  to  45*  did  not  do  as  well,  and  the 
value  of  rapid  work  in  milk  setting.  There  seemed  to  be  no  difference  in 
result  whether  the  ice  used  for  diluting  was  small  or  large. 

n.     DEEP  SETTINQ  IS  AIB. 

Tests  were  made  by  this  system  in  connection  with  the  class  work,  by 
the  students  named,  with  results  expressed  in  averages,  as  follows.  Tests 
were  six,  five  and  three  in  number  respectively: 


Deep  setting,  undiluted 

Deep  setting,  diluted  with  equal 

bulk  cold  water 

Deep  setting,  diluted  with  ^  bulk 

hot  water 


o 

I 
I 


S 


"81 
80 
78 


58 
180 


08 

I 


'81 
65 
90 


A 


'48 
40 
42 


s 

I 

a 
I 


»88 
25 

48 


?l 

OS 


^6 


•1.03 
0.96 

1.04 


There  is  but  slight  difference  in  these  results,  and  such  as  appears  has 
little  significance.  The  warm  diluted  setting  in  air,  although  favored  in 
the  number  of  degrees  fall  of  temperature,  does  not  do  any  better  than  the 
others,  and  that  method  which  caused  the  poorest  creaming  when  set  in 
water  did  best  when  set  in  air. 


UI.     SHALLOW  SBTTINa  IN  AIR. 

Each  setting,  when  the  milk  was  set  in  these  tests,  lasted  forty-eight 
hours,  and  at  no  time  did  it  sour.  Samples  of  skim-milk  for  analysis  were 
taken  with  a  pipette.  Four  tests  of  each  method  of  setting  in  each  style  of 
pan  were  made  with  averages  as  follows  : 
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1 

• 

1 

milk 
nt. 

1 

s 

(5 

1 

1 

kim- 
Uuta 

g 

e 

QQP 

^  1 

•s| 

rature 

rature 

IS 

r  Cent  Fat 
Corrected 

1 

mpe 

•4 

® 

^ 

^ 

<£ 

l-H 

1 

Ok 

Small  pans,  shallow  setting,  un- 

diluted  

"89 

•"SO 

•47 

•42 

•0.40 

Small  pans,  shallow  setting,   di- 

luted equal  bulk  cold  water 

74 

47 

60 

46 

14 

0.55 

Small   pans,  shallow  setting,   di- 

luted i  bulk  hot  water 

87 

115 

93 

45 

48 

0.81 

Large  pans,  shallow  setting,  un- 
dSuted 

0.47 

Large  pans,  shallow   setting,  di- 

luted equal  bulk  cold  water 

0.66 

Large  pans,  shallow   setting,  di- 

luted i  bulk  hot  water 

0.50 

In  shallow  settings,  then,  it  would  appear  that  diluting  with  cold  water 
causes  loss,  and  diluting  with  hot  water,  little  gain  over  undiluted  setting. 

It  will  be  noted  that  the  best  creaming  results,  as  a  whole,  obtained  in 
the  winter  tests,  were  by  shaUow  settings  at  a  low  temperature.  Whether 
as  good  could  be  attained  at  a  temperature  high  enough  to  render  skimming 
practicable  is  doubtful.  There  were  even  more  delays  in  setting  in  this, 
than  in  the  deep  setting  work,  yet  the  effect  of  delay  does  not  show  itself 
ftB  markedly.  When,  however,  the  deep  setting  was  properly  handled,  it 
gave  the  better  results. 

Which  of  these  various  methods  show  promise  ?  The  heating  of  milk 
by  external  means  and  setting  at  58-60°  resulted  in  loss  as  compared  with 
ice  or  hot  water,  and  the  latter  proved  as  easy  and  practicable  as  any  other 
means  of  heating.  Dilution  with  cold  water  gave  inferior  results,  and  en- 
tails the  disadvanta^^esof  doubled  tank  capacity,  and  a  skim-milk  so  thin  as 
to  be  almost  useless  for  feeding  purposes.  Ice  and  snow  did  well  in  deep 
setting,  and  the  former  would  probably  prove  of  value  in  summer,  causing 
effective  creaming  at  a  considerable  saving  of  ice.  As  between  cold  and 
warm  diluted  settings,  deep  and  shaUow,  the  testimony  of  the  two  series  of 
tests  seems  to  show  equally  good  work  by  both  processes;  each  being 
properly  handled,  that  the  warm  diluted  setting  is  more  liable  to  be  mis- 
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managed  and  that  it  seems  to  suffer  more  proportionallj  from  mismanage- 
ment than  cold  setting  does. 

Among  the  practical  questions  arising  in  connection  with  these  re- 
sults, are:  If  a  farmer  has  running  water  at  about  58",  is  there  sufficient 
gain  to  be  expected  from  the  use  of  ice  or  hot  water  to  pay  for  the  extra 
cost  and  trouble?    If  so,  which  method  is  generally  preferable  ? 

The  first  query  admits  of  but  one  answer.  In  a  dairy  of  twenty  cows 
producing  during  June,  July  and  August,  about  500  lbs.  of  milk  per  day, 
the  skimmilk  will  weigh  about  375  lbs.  If  these  500  lbs.  of  milk  were  set 
directly  at  50%  the  loss  in  fat  will  approximate  875  X  0.82  —  8.08  lbs.  fat. 
If,  however,  it  was  set  af  45**,  or  diluted  with  hot  water  and  set  at  SS"",  the 
loss  would  be  in  the  vicinity  of  875  X  0.41  —  1.54  lbs.  fat.  The  saving  by 
use  of  ice  or  hot  water  would  be  8.08  —  1.54  —  1.54  lbs.  butter  fat,  or  the 
equivalent  of  nearly  two  pounds  of  butter,  which  would  much  more  than 
repay  labor  and  fuel  or  ice. 

As  between  the  use  of  cold  or  hot  water,  circumstances  should  decide. 
It  is  probable  that  the  quality  of  the  butter  would  not  vary  essentially 
when  made  by  either  method,  properly  handled.  Hot  water  would  gen- 
erally prove  the  cheaper,  but  its  use  entails  some  serious  disadvantages. 
The  dilution  of  the  milk  necessitates  a  third  larger  tank  capacity.  The  feed- 
ing value  of  the  skimmilk  is  much  lessened,  especially  for  calves.  But  the 
most  serious  difficulty  lies  in  the  fact  that  the  cream  from  warm  dilated 
setting  sours  with  great  rapidity.  In  the  Station  tests  we  had  one  case  in 
which  the  cream  was  sour  when  skimmed,  twenty-four  hours  after  setting, 
and  in  every  case  it  was  so  nearly  sour  that  six  or  eight  hours  after  skim- 
ming it  was  ready  to  churn.  This  is  no  objection  to  the  farmer  who  chums 
daily,  but  is  a  serious  matter  to  one  churning  three  times  and  an  inaur- 
mountable  obstacle  to  the  man  who  churns  only  twice  a  week.  The  same 
reason  prevents  the  use  of  hot  water  by  those  who  patronize  cream  gather- 
ing creameries,  as  the  cream  would  be  quite  sure  to  sour  on  the  road  in  the 
gatherer^s  can  and  to  be  too  sour  before  churning  time  arrived.  Moreover, 
the  creams  from  cold  and  warm  diluted  settings  are  so  different  in  their 
nature,  that  their  mixture,  as  would  take  place  in  creamery  work,  would 
cause  bad  churning  and  large  losses  of  fat  in  the  buttermilks. 

It  might  be  weU  to  note  in  this  connection  that  to  the  farmer  selling  by 
the  ''space"  system  to  creameries,  there  is  i>ositive  loss  to  be  expected 
from  the  use  of  hot  water,  as  such  diluted  milk  throws  up  a  much  more 
close  and  dense  cream,  which  while  actually  containing  the  same  weight  of 
butter-fat,  would  not  measure  by  some  spaces  per  can  as  much  as  that 
thrown  up  by  the  use  of  ice  water.  Attention  is  called  to  this  fact,  other- 
wise the  farmer,  judging  by  the  spaces  alone,  might  be  led  to  think  that 
the  use  of  hot  water  was  resulting  in  loss  of  cream.  A  creamery  raising  its 
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own  cream  by  gravity  process  and  churning  daiiy  by  itself  the  cream  so 
raised,  might  find  the  hot  water  treatment  advantageous. 

The  results  of  these  tests  may  be  summed  up  as  follows: 

i.  The  usucU  method  of  deep  eold  setting  does  as  effective  work  as  any 

gravity  creaming  process  and  does  not  carry  toith  it  some  disadvantages 

of  other  methods. 

2.  The  addition  of  snow  or  pounded  ice  to  the  milk  in  the  deep  can 

causes  good  creaming,  perhaps  aseffeettuU  as  by  the  usual  method, 

5.  The  direct  heating  of  milk  by  external  means  and  setting  at  68-60* 
and  the  dilution  of  miUc  with  large  bulks  of  cold  water  and  setting  at  any 
degree  produced  relatively  poor  creaming  whenever  used  by  any  of  the 
systems, 

4,  The  heating  and  increased  fluidity  of  milk  caused  by  adding  from 
a  quarter  to  a  third  its  bulk  of  hot  water  (130- 160°  F.),  produced  on  the 
whole  as  effectual  creaming  when  set  in  water  at  68-60"  or  shallow  in  cool 
air,  as  was  the  case  with  ordinary  settings,  but  it  entails  the  serious  dis- 
advantages  of  increased  tank  room,  thinner  skimmilk  and  a  rapidly  sour- 
ing cream. 

6,  There  seems  little  preference  in  the  use  of  hot  or  cold  water  or  of 
none^  at  all  in  deep  air  settings. 

6,  In  cool  shallow  setting  nothing  ivas  gained  by  dilution  either  hot  or 
cold. 

7.  Delays  in  settings  and  manipulations  of  the  milk  prior  to  setting 
seem  to  affect  the  creaming  of  the  deep  setting  more  than  that  of  the  shal- 
low setting  systems. 


EFFECT  ON  THE  QUANTITY  AND  QUALITY  OF  MILK  OF  THE 

CHANGE  FROM  BARN  TO  PASTURE. 

BY  J.  L.  HILLS. 

In  the  last  report  of  this  Station  (18H9)  the  results  of  a  study  of  the 
effects  on  milk  of  the  change  from  bam  to  pasture  were  given,  being  sum- 
marized as  follows  :  *'  One  season's  experience  indicates  the  following  as 
true  for  the  Station  herd  :  In  changing  from  bam  to  pasture  feed  of  equal 
feeding  value,  the  quulity  of  milk  changes  dififerentiy  in  different  animals, 
there  being  usually  a  gain  in  per  cent  of  solids,  casein  and  sugar,  and  a  loss 
in  per  cent  of  fat ;  the  gi'oss  amounts  of  the  ingredients  almost  invariably 
increase.  Animal  individuality  plays  so  large  a  part  in  the  marked  change 
from  bam  to  pasture  feeding  that  the  statement  of  the  nature  of  the  change 
in  quality  should  not  be  understood  to  be  of  general  application.  Further 
work  in  this  line  is  being  carried  out  by  this  Station."  (8rd  Rep.  Yt.  Exp. 
Stat.,  p.  88.) 
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A  'similar  investigation  was  made  on  a  broader  scale  in  the  spring  of 
the  current  year  (1890).  Samples  and  weights  of  the  milk  of  six  spring  and 
six  fall  cows  and  from  four  dairies  ranging  in  size  from  thirteen  to  twenty- 
one  (spring)  cows,  all  dry  fed  in  the  bam,  were  taken  both  when  on  bam 
and  on  pasture  feed  and  the  milks  analyzed.  Four  cows  which  calved  in 
the  late  fall  and  early  winter,  belonging  to  the  Station  herd,  were  bam  fed 
in  such  a  manner  as  to  give,  as  nearly  as  might  be,  a  ration  of  the  same 
nutritive  ratio  as  they  would  probably  get  on  pasture,  and  their  mUka 
sampled  and  analyzed  when  on  both  feeds.  From  four  to  six  weeks  inter 
vened  between  the  samples  taken  on  bam  and  pasture  feeding  which 
favored  the  former.    All  samples  were  taken  by  Station  authorities. 

The  following  tables  show  milk  yields,  analyses  and  yield  of  solid  con- 
stituents  of  the  average  cow  for  the  average  day  of  each  period,  the  first 
representing  the /our /Station  cows — calving  in  the  fall— equally  weUfed 
in  bam  and  on  pasture ;  the  second,  six  fall  cows,  and  the  third,  eighty-one 
spring  cows,  whose  dry  bam  feed  was  less  nutritious  than  the  pasture. 
It  may  be  well  to  state  that  ninety-one  cows,  one  hundred  and  seventy-six 
samples  of  milk  and  forty  complete  milk  analyses  contribute  to  this  table. 


Barn 

Pasture 

Pastur  e  -f- 

Barn 

Percentage  of 

Gain 

Distribution  of 

Gain 

Bam 

Pasture 

Pas  t  u  r  e-|- 
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Per     cent    of 

Gain 
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lbs. 


17.61 
22.28 

-1-4.77 

27.2 


4 
I 


32.46 
13.08 

-fO.62 

.50 

100. 


i   ^ 


4.12 
4.14 

+0.02 

0.5 

3. 


3.02 
3.14 

+0.12 

4.0 

19. 


5.32 
5.80 

+0.48 

9.0 

78. 
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& 

oz. 


pK4 
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,  is 
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84.87    11.53 
46.621    14.75 


+1175 
33.7 
100. 


+3.22 
27.9 
27. 


8.46    14.89 
ll.aOi   20.67 


+2.75 
82.6 
24. 


+5.78 
38.8 
49. 


12.87|   14.53 
14.17|    15.10 

5.26 
5.72 

3.42 
3.61 

5.85 

5.77 

29.91 
34.23 

10.82 
12.97 

7.04 
8.18 

+  1.30+0.57 

+0.46 

+0.19 

—0.08 

+4.82 

+2.15 

+  1.14 

10.1 

3.9 

8.8 

5.6 

—  1.4 

14.4 

19.9 

16.2 

100. 

81. 

83. 

-14. 

100. 

50. 

26. 

12.05 
13.08 

+  1.08 

8.6 

24. 
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Bam 

Pastiue 

Pastnre  -f- 


3.69 
8.83 

2.98 
8.82 

5.50 
5.68 

80.83 
49.94 

1 

9.23 
14.90 

7.88 
12.91 

18.77 
22.13 

-M).l4 

+  0-39 

+  0.18 

+1961 

+5.67 

+5.58 

+  8.86 

8.8 

18.88 

8.3 

64.7 

61.4 

76.1 

60.7 

20. 

55. 

25. 

100. 

29. 

29. 

42. 

Per    cent     of 

Gain 55.5 

Distribution  of 

Qain 


A  study  of  this  table,  of  the  data  on  which  it  is  based,  and  of  last  year's 
test,  brings  out  the  following  points: 

In  this  year's  test  in  every  case,  increase  in  total  milk  yield  and  in  gross 
weight  of  every  solid  milk  constituent  follows  the  change  from  bam  to 
posture,  even  though  a  month  later  in  lactation,  while  increase  in  percentage 
of  total  solids  and  casein  always,  of  sugar  and  ash  nine  times  and  fat  seven 
times  out  of  the  eleven.  Last  year's  results  were  similar  as  regards  quan- 
tity, but  variable  in  respect  to  quality.  They  were  obtained,  however, 
from  individuals,  receiving  about  the  same  amount  of  nutriments  in  both 
bam  and  pasture  periods,  while  this  year's  test  was  mainly  on  herds  hav- 
ing more  and  better  feed  in  the  pasture  than  when  in  the  bam. 

In  passing  from  bam  to  pasture,  the  spring  cows  responded  most  in 
quantity  of  milk  yield,  milk  solids  and  fat,  increasing  them  fifty-five,  sixty- 
five  and  sixty-one  per  cent,respectively ;  the  fall  cows  bettered  their  yield  but 
ten  per  cent;  the  solids  but  ^fourteen,  their  fat  but  twenty  per  cent; 
and  the  well  fed  early  winter  cows,  in  spite  of  their  previous  good 
feeding,  bettered  their  milk  yield  and  fat  a  little  more  than  a  quarter, 
and  their  solids  a  third.  In  quality  of  milk  the  fall  cows  made  the  most, 
the  spring  cows  less  and  the  Station  cows  little  or  no  improvement  in  pass- 
ing from  bam  to  pasture.  Such  gross  increase  as  was  made  in  solids  by  the 
fall  cows  was  half  of  it  fat,  while  but  a  littie  over  a  fourth  of  that  made  by 
the  other  two  sets  of  cows  was  fat. 

Two  of  the  four  Station  cows  and  one  herd  dropped  in  fat  —  0.1 8^> 

0.84^  and  0.05^  respectively  or  4.8,  6.9  and  1.5^  of  the  fat  present  in  the 
milk  on  bam  feeding. 

The  other  two  Station  cows  gained  0.21^  and  0.80^  or  4.5  and  7.9^ 
of  the  fat.  In  last  year's  test  on  eleven  individual  cows,  seven  lost,  three 
gained  and  one  did  not  change  in  fat  percentage,  maximum  and  minimum 
being  +  OJ^t  and  —  0.73. 

During  these  tests  the  milk  of  the  four  Station  cows  was  separately 
set  and  skimmed,  creams  separately  churned  and  all  skimmilks,  butter- 
milks and  butters,  fifty-six  in  number,  were  analyzed  for  fat.  The  results 
have  been  incorporated  in  the  article  on  *'  chumability  "  in  this  report. 

There  was  littie  difference  in  creaming — the  mean  of  sixteen  analyses 
being  : 

Skimmilk~Bam  feed,  OMji;  Pasture  feed,  0,41^.  This  slight  differ- 
ence is  believed  to  be  without  significance.    There  seemed  to  be  no  dis- 
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tinctive  chorocteriatics  to  the  butter-milks  and  butters  from  the  two  cUMee 
of  feed  and  the  "  so-called  "  "  chumabilitj  "  on  the  whole  faTwed  the  bam 
feeding. 

In  general  it  would  appear  that  cotra  under  the  usual  Vermont  eondi- 
tioni  of  dry  bam  feed  when  turned  to  patture  may  be  expected  to  give 
more  and  richer  milk,  the  increaae  tn  Jloie  being  greatest  in  new  mileh  tow» 
and  the  increa«e  tn  rirhne»s  greatest  in  tho»e  farther  along  in  lactation, 
but  both  quantity  and  quality  increasing  more  or  leee  in  almost  every  oaee. 
When,  however,  cow*  pae»  from  a  bam  to  a  pasture  ration  of  equal  feed- 
ingvahLe,morem,iUe,generaUy  richer intotalaolidx,eaaein  and  augarand 
sometimes  richer  sometimes  poorer  in  fat  is  usually  given,  tohich  affords 
increase  in  gross  yield  of  aU  milk  constituents. 

The  results  of  these  teste  and  of  many  other  changes  from  dry  to  suc- 
culent foods  which  have  been  controlled  by  chemical  analysiB  have  war- 
ranted us  in  stating  the  general  rule  that  paatvre/eedtnff  and  watery  food 
does  not  make  viatery  mUk, 


MISCELLANEOUS  NOTES  ON  DAIRY  WORK. 
BY  W.  W.  COOKE. 


EFFECT  OF  CHURNING  AT  DIFFERENT  TEMPERATURES. 
The  cream  of  six  milkings  was  thoroughly  stirred  and  divided.    The 
first  part  was  churned  at  67°  and  the  rest  at  57." 


49.76 
55.60 


11.35    I   55.00    I     0.62 
18.18       87.57         0.21 


0.74 
0.4S 


33.5 
38.7 


There  was  a  gain,  then,  of  0.81  per  cent  of  fat  lees  lost  iuthebntter-milk 
at  67°  than  at  ST." 
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EFFECT  OF  STAGE  OF  STOPPING  THE  CHURN  ON  THE  QUALITY 

OF  THE  BUTTER-MILK. 

A  churning  was  stopped  when  the  grains  were  very  fine,  and 
a  sample  of  butter-milk  drawn  out  and  strained  through  a  fine 
brass  wire  sieve.  The  mass  in  the  chum  was  then  at  a  temperature  of  67"*, 
water  was  added  at  52",  reducing  the  temperature  of  the  cream  to  63**, 
and  the  churning  was  continued  until  the  butter  was  in  large  grains  and 
just  beginning  to  gather.  A  second  sample  of  butter-milk  was  then  taken 
and  strained  through  the  same  sieve.  The  first  sample  contained  0.77  per 
cent  of  fat,  and  the  second  sample  0.52  per  cent  fat.  This  second  sample 
calculated  back  to  butter-milk  free  from  water  would  be  0.74  per  cent  fat. 
So  there  is  in  this  experiment  but  0.77  —  0.74  —  0.08  per  cent  fat  difference 
in  favor  of  adding  water  and  churning  until  butter  is  really  gathered. 

SAMPLING  BUTTER-MILK. 

On  finishing  churning  one  day  at  the  farm,  the  first  quart  of  butter- 
milk drawn  off  was  saved  and  analyzed,  and  also  the  last  quart.  The  first 
gave  0.38  per  cent  of  fat,  and  the  last  0.38.  So  that  in  this  case  the  last 
butter-milk  was  no  richer  than  the  first. 

SilMMING  COOLEY  CANS. 

The  skim-milk  from  some  Cooley  cans  was  drawn  until  there  were 
eight  spaces  of  skim-milk  left.  The  skim-milk  drawn  off  so  far  was  ana- 
lyzed. The  rest  of  the  skim-milk  was  then  drawn  off  until  but  two  spaces 
were  left  of  the  skim-milk  in  the  can.  This  was  also  analyzed.  The  first 
sample  containing  0.41  per  cent  of  fat,  the  second  0.59,  showing  that  the 
skim-milk  next  to  the  cream  is  considerably  richer  than  that  in  the  rest 
of  the  can. 

CHURNING  MIXED  CREAM. 

Some  months  ago  an  article  appeared  in  an  agricultural  paper  by  a 
prominent  writer  in  which  the  statement  was  made  that  if  sweet  cream 
was  mixed  with  sour  cream  just  before  churning,  the  acid  cream  would  sour 
the  sweet  cream,  and  both  lots  of  cream  would  come  to  butter  at  the  same 
time.  Since  then  an  article  by  Dr.  Babcock  in  the  report  of  the  Wiscon- 
sin Station  says  that  this  is  not  true,  but  that  what  will  happen  is  that  each 
cream  will  churn  just  as  it  would  if  it  had  been  churned  alone.  For  exam- 
ple, if  one-half  of  a  lot  of  sweet  cream  was  churned  by  itself  leaving  a  but- 
ter-milk containing  1.20  per  cent  of  fat,  and  one-half  of  a  like  quantity  of 
sour  cream  churned  by  itself  gives  a  butter-milk  containing  0.40  per  cent 
fat,  the  first  theory  would  say  that  if  a  mixture  was  churned  of  the  other 
half  of  each  of  these  creams,  the  resulting  butter-milk  would  contain  0.40 
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per  cent  of  fat,  while  Dr.  Babcock's  theory  requires  the  butter-milk  to  have 
0.80  per  cent  fat. 

To  test  both  these  theories  several  chumings  were  made.  In  the  first 
test  20  pounds  of  sweet  cream  was  churned  by  itself  at  a  temperature  of 
GS"*;  20  pounds  of  sour  cream  was  churned  by  itself  at  the  same  tempera- 
ture; then  20  pounds  of  each  of  these  creams  were  churned  together  at  the 
same  temperature.  The  sweet  cream  left  2.24  per  cent  of  fat  in  the  butter- 
milk; the  sour  0.62,  and  the  mixed  0.^  per  cent  fat. 

The  same  was  tried  again  84  pounds  being  used  of  the  sweet,  17  pounds 
of  each  for  the  mixture  of  sweet  and  sour,  and  76  pounds  for  the  sour 
cream.  These  three  chumings  were  made  at  a  little  lower  temperature 
than  the  first  set.  The  butter-milk  from  the  sweet  cream  contained  1.77 
per  cent  fat.  Sour  cream  0.25  per  cent,  and  from  the  mixed  creams  1.17 
per  cent. 

The  third  trial  was  made  at  the  much  lower  temperature  of  52°.  There 
were  20  pounds  each  of  the  sweet  and  sour  mixed  for  one  churning;  58 
pounds  sweet  cream  by  itself,  and  60  pounds  sour  cream  by  itself.  The 
butter-milk  from  the  sweet  cream  had  0.68  per  cent  fat,  from  the  mixed 
cream  0.66  per  cent,  and  from  the  sour  cream  0.16  per  cent. 

It  will  be  noticed  that  these  figures  do  not  bear  out  either  theory.  None 

of  them  agree  with  the  first  theory,  since  in  every  case  the  mixed  creams 

do  not  chum  so  well  as  the  sour  cream.    Neither  do  the  results  agree  very 

well  with  Dr.  Babcock*s  theory.    In  the  first  case  the  theory  requires  1.48 

per  cent  fat  for  the  mixed  cream  and  we  got  0.92;  in  the  second  case  the 

theory  calls  for  1.01  and  1.17  was  obtained,  while  the  third  test  gave  us  0.66 

against  a  theoretical  0.42.    The  average  of  the  three  tests  is  as  follows: 

Sweet  cream  butter-milk,   1.56  per  cent  fat. 

Sour  cream  "  0.84    "        "       " 

Mixed     "  "  0.92    "        **       " 

The  mean  of  the  sweet  and  sour  cream  butter-milks  is  0.95  per  cent, 
and  the  mixed  cream  0.92,  a  very  close  agreement.  It  seems  then  that  the 
tests  separately  do  not  seem  to  bear  out  Dr.  Babcock's  theory,  but  ths 
averages  of  the  three  tests  tog^her  are  in  close  agreement  with  his  theory. 
But  at  any  rate  it  can  certainly  be  said  that  there  is  always  a  loss  from  the 
mixing  just  before  churning  of  creams  of  different  degrees  of  ripeness. 
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ADDING  SODA  TO  MILK. 

The  milk  of  the  herd  for  six  milkings  was  mixed  and  divided  ;  thirty 
pounds  each  time  was  set  in  deep  cold  setting  with  the  addition  of  one-half 
ounce  of  caustic  soda  dissolved  in  a  little  water ;  the  remainder  of  the  milk 
was  set  without  soda  under  the  same  conditions. 

The  cream  from  each  of  these  lots  was  churned  separately  while  sweet. 
Samples  were  taken  of  the  skim-milk  and  hutter-milk. 

Skim-milk  from  cans       with  soda,         0.57  per  cent  fat. 

"    without     *•  0.30        **         " 

Butter-milk  from  cream       with  soda,    1.30        *'         ** 

"     without     "       0.72        "         *• 
This  hardly  shows,  as  has  been  claimed,  that  the  soda  aids  in  the  cream- 
ing of  the  milk.    The  test  is  directly  the  reverse. 

The  butter  from  the  cream  with  soda  had  a  soapy  taste  and  was  not  of 
good  quality.  Perhaps  had  this  cream  been  allowed  to  ripen  thoroughly, 
the  acid  developed  would  have  neutralized  the  soda  and  have  gotten  rid  of 
the  peculiar  taste. 

ADDING  ICE  WATER  TO  MILK. 

One  of  the  theories  to  account  for  the  rapid  rising  of  the  cream  in  cold 
setting  is  that  the  cold  retards  the  coagulation  of  the  fibrin  and  thus 
allows  the  cream  to  rise.  If  this  is  the  reason,  then  it  would  seem  that  if 
the  milk  can  be  rapidly  cooled  before  being  set  in  the  tank  the  cream  should 
rue  still  more  thoroughly. 

To  test  this,  20  per  cent  of  ice  water  was  added  to  the  ^arm  milk  and 
then  set  in  cold  deep  setting.  One  half  of  the  milk  was  set  in  this  manner 
and  the  other  half  with  nothing  added.  The  skim  milk  from  each  was 
analyzed.  That  from  no  water  added  gave  0.45  per  cent  fat.  When  ice 
water  was  added  the  skim-milk  gave  0.51  per  cent,  but  as  there  was  much 
more  skim-milk  when  the  ice  water  was  added  than  when  it  was  not,  the 
real  per  cent  of  the  skim  milk  would  be  about  one-third  more,  or  0.68.  The 
cream  from  each  of  the  skimmings  was  churned  separately,  and  the  butter- 
milk from  that  to  which  nothing  was  added  gave  0.88  per  cent  fat.  That 
to  which  ice  water  was  added,  0.54.  So  there  was  loss  both  in  the  skim- 
milk  and  the  butter-milk  from  the  addition  of  ice  water.  This  result  would 
seem  to  indicate  that  the  cold  is  needed  around  the  outside  of  the  milk 
rather  than  in  it  to  obtain  the  best  results. 


8 


PIG  FEEDING. 


BY  W.  W.  COOKE. 


During  the  summer  of  1889,  an  experiment  in  pig-feeding  was  con- 
ducted at  this  station,  and  the  results  published  in  Bulletin  No.  18,  an  ab- 
stract of  which  is  presented  in  the  earlier  part  of  this  volume.  The  experi- 
ment was  repeated  the  summer  of  1890,  and  an  account  of  it  follows.  The 
experiment  was  planned  to  determine  the  following  points 

QUESTIONS  ASKED. 

1.  Which  of  several  breeds  grows  the  fastest. 

2.  How  much  food  is  required  for  this  growth. 

8.  Which  breed  make  a  pound  of  pork  the  cheapest. 

4.  How  much  food  is  required  to  make  a  pound  of  pork  during  the 

different  periods  of  life. 

5.  How  long  can  pigs  be  kept  and  yield  a  profit  above  the  value  of  the 

food  consumed. 

6.  Value  of  skim-milk  fed  to  pigs. 

7.  Fertilizing  value  of  food  fed  to  pigs. 

8.  What  is  the  effect  of  he&vj  feeding  of  com  meal  to  full  grown  pigs. 

9.  The  relative  value  of  wheat  middlings  and  corn  meal  as  food  for 

young  growing  pigs. 
10.  The  relative  value  of  rice  bran  and  com  meal  for  growing  and  fat- 
tening pigs. 

ANSWEBS  RECEIVED. 

In  brief  the  conclusions  reached  were  that  in  this  particular  trial: 

1.  The  Chester  white  grew  the  fastest. 

2.  The  Chester  white  and  the  Poland  China  requir- 
ed the  most  food. 

3.  The  large  Yorkshire  made  a  pound  of  pork  with 
the  least  cost  of  food. 

But  it  should  be  remembered  that  as  showing 
the  relative  value  of  different  breeds  a  single  test 
should  carry  but  little  weight,  since  there  is  a  much 
larger  difference  between  the  diffarent  individuals  of  the 
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same  breed  than  between  the  average  of  a  large  num- 
ber* of  individuals  of  each  of  the  different  breeds.  The 
question  of  breed  was  considered  as  of  secondary  im- 
portance in  this  test,  though  it  was  considered  that  the 
results  of  the  averages  would  be  more  reliable  when 
obtained  firom  individuals  of  several  breeds  than  if  all 
the  pigs  had  been  of  one  breed. 

4.  On  the  average  the  six  pigs  required  during  the 
first  period  1.60  lbs.  of  dry  matter  in  the  food  to  make  a 
pound  of  growth,  and  this  amount  increased  steadily  as 
the  pigs  increased  in  live  weight,  until  during  the  last 
period  when  they  weighed  about  200  lbs.  apiece,  it  re- 
quired 3.06  lbs.  of  dry  matter  in  the  food  to  produce  a 
pound  of  growth. 

6.  The  pigs  ceased  to  yield  a  profit  at  the  market 
prices  then  ruling,  after  they  reached  a  live  weight  of 
about  180  poxmds.    But 

6.  It  was  found  profitable  then  to  feed  them  heavily 
tor  fifteen  days  on  com  meal  to  "finish  them  off"  for 
market. 

7.  In  every  case  com  meal  gave  better  results  than 
wheat  middlings  as  food  for  young  growing  pigs. 

8.  In  every  case  com  meal  gave  better  results  than 
rice  bran,  producing  on  the  average  about  a  quarter 
more  growth  with  the  same  amount  of  food. 

HISTORY. 

The  pigB  used  in  this  tria)  were  of  four  breeds  :  Poland  China,  from 
Page  Ufford,  Fairfax  ;  Large  Yorkshire,  from  the  Vermont  Insane  Asylum, 
Brattleboro  ;  Small  Yorkshire,  from  L.  S.  Drew,  Burlington,  and  Chester 
White,  from  Dr.  J.  M.  Clark,  Burlington.  The  experiment  began  May  12, 
with  all  except  one  of  the  Small  Yorkshire  that  did  not  arrive  until  May 
19.  The  pigs  were  about  of  the  same  age,  two  months,  and  were  fed  the 
same,  the  feed  in  general  consisting  of  six  quarts  of  skim-milk  per  day  and 
three-quarters  of  a  pound  of  either  com  meal  or  middlings.  This  was 
given  each  day  of  the  test.  As  the  pigs  grew  older,  whatever  more  food 
wanted  was  made  up  of  a  mixture  of  one  part  by  weight  of  wheat 
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bran  to  two  parts  of  gluten  meal.    The  pigs  were  fed  all  they  wanted,  or 
rather  all  they  could  be  induced  to  eat. 

DAILY  RATIONS  OF  PIGS. 

A,  Large  Yorkshire  and  D,  Small  Yorkshire, 


Date. 


May  19— May  26 

May26-^unell 

June  11 — June  21 , 

Jmie21— July  2..., 

July2— July  12 

July  12~July  22 

July  22— September  1 

September  1 — ^September  20 
September  20— October  8. . . 


•^ 
a 

I 

I 

M 
OQ 

qts. 


8 
6 
6 
6 
6 
6 
6 
6 
6 


-a 

I 

oz. 


6 
12 
12 
12 
12 
12 
12 
12 
12 


OE. 


12 
24 
40 

48 
48 
66 


B,  Large  Yorkshire  and  C,  Small  Yorkshire, 


i 
I 


^1 


f 


: 

m. 

-I 


Date. 


May  12— May  26 

May  26— June  11 

June  11— June  21.  _ 

June  21— July  2 

July  2— July  12 

July  12— July  22 

July  22— ^ptember  1 

September  1— September  20 
September  20— October  3. . . 


a 

qts. 


I 


8 
6 
6 
6 
6 
6 
6 
6 
6 


oz. 


6 
12 
12 
12 
12 
12 
12 
12 
12 


is 

o 


oz. 


12 
24 
40 
48 
48 
66 
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E,  Poland  China.    F,  Chester  White. 


I 


I. 


EL 


I 


in.^ 
IV.  I 


Date. 


May  la— May  26 

May  26— June  11 

June  11 — June  21 

June21— July  2 

July2-Julyl2 

July  12-July  22 . . 

July  22 — September  1 

September  l~September  20. 
September  20— October  3. . . . 


4; 

1 

J 

M 
CQ 

qts. 


8 
6 
6 
6 
6 
6 
6 
6 
0 


I 
I 

oz. 


12 
12 
12 
12 
12 
12 
12 
12 


O 
oz. 


12 
24 
40 
48 
56 
64 
72 


GAIN  IN  LITE  WEIGHT  BY  PERIODS. 


A. 

Large  Yorkshire. 


B. 

Large  Yorkshire. 


C. 

Small  Yorkshire. 
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D. 
Small  Yorkshire. 


i 


I. 

II. 

m. 

IV. 


Pi 


I. 

II. 

III. 

IV. 


E. 
Poland  China. 


.a 

1 


82 

57 
118 
169 


►  o 


a 


57 
118 
169 
211 


25 
56 
56 
42 


1 


I. 

II. 

III. 

IV. 


F. 
Chester  White. 


•So 

a 


25 

60 

125 

188 


60 
125 
188 
228 


C 

o 


35 
65 
63 
40 


GAIN  IN  UYB  WEIGHT  DUBING  TEST. 


Breed. 

No.  of  Days. 

Total  Gain, 
lbs. 

Average  Daily  €hun« 
lbs. 

A.  Large  Yorkshire.. 

B.  Large  Yorkshire.. 

C.  Smail  Yorkshire.. 

D.  Small  Yorkshire.. 

E.  Poland  China 

F.  Chester  White .... 

145 
145 
145 
138 
145 
145 

187 
174 
156 
174 
179 
203 

1.20 
1.20 
1.08 
1.26 
1.23 
1.40 

Total 

863 

1078 

1.24 

It  will  be  seen  fron 

L  this  that  the  ( 

Chester  White 

pig  grew  the  fastest. 

1 
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TOTAL  AMOUNT  OP  POOD  EATKN. 


Breed. 

Skim-milk, 
quarts. 

Com  Meal, 
lbs. 

Wheat 
Middlings. 

lbs. 

Bran  and 
Gluten  Meal. 

lbs. 

A.  Large  Yorkshire. . 

B.  Large  Yorkshire.. 

C.  Small  Yorkshire- . . 

D.  Small  Yorkshire.. 

E.  Poland  China 

F.  Chester  White 

812 
812 
812 
791 
812 
812 

102.75 

ioo!83 

102.75 
102.75 

'102.75 
102.75 

274.25 
274.25 
274.25 
274.25 
857.50 
857.50 

Total 

4,851 

408.58 

205.50 

1812.00 

The  Chester  White  and  the  Poland  China  therefore  ate  the  largest 
amount  of  food. 

POOD  REQUIRED  TO  PRODUCE  A  POUND  OP  OROVHTH. 


Breed. 

Total  Dry 
Matter  Fed. 

lbs. 

Total  Gain 

in 
Live  Weight. 

lbs. 

Dry  Matter  Eaten  for 

One  Pound  Gain  in 

Live  Weight. 

lbs. 

A.  Large  Yorkshire.— 

B.  Large  Yorkshire... 

C.  Small  Yorkshire 

D.  Small  Yorkshire.... 

E.  Poland  China 

F.  Chester  White 

499.52 
499.52 
499.52 
498.86 
578.28 
573.23 

187 
174 
156 
174 
179 
203 

2.67 
2.87 
3.20 
2.83 
3.20 
2.82 

Total 

3138.88 

1073 

Averaire -.,. 

523.15 

178.91 

2.92 

The  tables  show  that  on  the  whole  the  Large  Yorkshire  produced 
growth  the  most  economically,  though  the  differences  between  the  Large 
Yorkshire,  the  Small  Yorkshire  and  the  Chaster  White  are  scarcely  enough 
to  require  attention. 
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4.    RELATION  OF  WEIGHT  AND  FEED. 

Ab  pigs  grow  larger  they  grow  faster,  but  they  also  eat  more,  and  the 
appetite  increases  so  much  faster  than  the  size  of  the  animal  that  the 
amount  of  food  eaten  for  each  pound  of  growth  steadily  increases  and  con- 
sequently the  cost  of  producing  that  growth.  This  is  shown  plainly  in  the 
accompanying  table  taken  from  the  averages  of  the  six  pigs  previously 
mentioned. 


•2 


I. 

II. 

III. 

IV. 


o 

I 


r 


> 


lbs. 


51 
104 

leo 

202 


.a  I 

B  ^ 
O 

hi 


lbs. 


1.20 
1.28 
1.40 
1.81 


o  a  . 


lbs. 


1.91 
8.16 
4.65 
5.12 


9 


(^  «^  §  S 
Ibe. 


1.59 
2.47 
3.32 
3.96 


o  S"^ 


o 


1%^ 


9 

> 


^  ^ 
O  »i4 


S  ^  a 


cents. 


2.47 
3.70 
4.89 
582 


In  other  words  it  requires  more  than  twice  as  much  food  to  produce  a 
pound  of  growth  in  a  two  hundred  pound  pig  as  it  does  to  produce  the 
same  growth  in  one  weighing  only  fifty  pounds. 

The  practical  part  of  the  whole  work  comes  then  in  the  answer  to  the 
question  as  to  how  long  this  can  continue  before  the  cost  of  the  food  will 
more  than  equal  the  selling  price  of  the  pork. 


5.  RELATION  OF  WEIGHT  AND  PROFIT. 

The  answer  to  the  above  question  will  be  found  by  comparing  the  sell- 
ing price  of  the  pork  with  the  cost  of  the  food  used  in  each  period  to  pro- 
duce it.  The  com  meal,  gluten  meal  and  wheat  middlings  used  eacli  cost 
us  $26.00  a  ton  and  the  wheat  bran  $24.00  a  ton.  The  skim-milk  was  from 
our  own  dairy,  and  was  considered  as  worth  fifteen  cents  per  hundred 
pounds  or  one  and  one-third  cents  per  gallon.  These  prices  are  used  in  cal- 
culating the  cost  of  the  feed  consumed  by  the  pigs. 

The  pork  was  sold  at  five  cents  a  pound,  dressed  weight. 
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•a  © 

te  S  a> 
lbs. 


I. 

II. 

III. 

IV. 


51 
103 
160 
202 


cents. 


2.47 
8.70 
4.89 
5.82 


E 


cents. 


''.g 


^^  ^  "^ 

cents. 


^ 


5.00 
5.00 
5.00 
5.00 


2.53 
1.30 
Oil 
0.82* 


a  bo 


lbs. 


166 
817 
889 
251 


3 


& 


14.20 
4.12 
.37 
2.06* 


«LoaB. 


It  is  evident  from  this  that  the  pigs  were  kept  at  a  loss  during  the 
fourth  period.  At  the  end  of  the  third  period,  when  they  averaged  weigh- 
ing 160  lbs. ,  they  were  still  yielding  a  profit,  though  a  small  one,  whUe  during 
the  fourth  with  a  weight  of  202  pounds  there  was  a  positive  loss.  There 
would  have  been  the  most  profit  in  selling  them  at  somewhere  between 
these  two  points,  prohably  about  17!>  to  180  pounds  live  weight. 

The  cost  of  feed  and  the  price  of  pork  are  both  highe**  than  the  average 
for  several  years  previous  and  it  will  be  interesting  to  see  whether  these 
conclusions  hold  good  for  ordinary  prices.  During  1889  corn  meal,  gluten 
and  middlings  were  purchased  for  118.00  a  ton  and  bran  for  $16.00  and  the 
pork  was  sold  for  4.82  cents  per  pound.  Using  these  prices  we  get  the  fol- 
lowing results: 


.9 


^ 


d 
S  d>  b 


lbs. 


I. 

n. 
III. 

IV. 


51 
103 
160 
202 


1^1 

s  s  s  (^ 


U 


cents. 


2.20 
8.08 
8.78 
4.45 


Mi 

9 
2  9 

.ag 

QQ 

cents. 


9  .^ 


4.82 
4.82 
4.32 
4.82 


^^i 


cents. 


2.12 
1.29 
0.54 
0.13* 


^ 


bO 


.a 

9  C 
A* 


w 


& 


be 


lbs. 


166 
817 
889 
251 


<a 


$3.51 
4.09 
1.83 
.33* 


Loss, 


122 


PIG  FEEDING. 


The  result  remainB  the  same,  that  at  1^  pounds  weight  there  was  still 
profit  and  at  202  pounds  weight  loss.  These  results  are  the  same  in  sub- 
stance as  those  obtained  in  our  trials  of  1889,  and  thus  give  increased 
assurance  of  the  correctness  of  the  conclusions. 

6.    HEAVY  FEEDING  WITH  CORN  MEAL. 

During  these  four  periods  the  pigs  had  been  fed  a  ration  that  would 
grow  the  bones  and  muscles  as  well  as  produce  fat  enough  to  keep  them  in 
good  condition.  The  account  of  debit  and  credit  showed  that  this  method 
of  feeding  could  not  profitably  be  continued,  but  the  question  arose 
whether  these  pigs  could  be  '*miishedoff"  on  com  meal  ror  a  few^days 
without  further  loss.  Accordingly  all  other  grain  was  taken  away  and 
they  were  given  the  six  quarts  of  skim-milk  a  day  as  before  and  aJI  the 
clear  corn  meal  they  would  eat.  .  They  gained  rapidly  in  weight,  but  at  the 
end  of  fifteen  days  of  this  treatment  they  showed  signs  of  getting  ott  feed 
and  of  a  lack  of  strength  in  the  legs,  indicating  that  the  experiment  had 
reached  practicable  hmits  and  it  was  brought  to  a  close.  The  financial 
side  of  this  **  finishing  off"  process  can  be  learned  from  the  tables. 


DAILY  RATIONS 

OF  PIGS. 

Date. 

Skim-milk, 
qts. 

Ck>mMeal. 
lbs. 

Oct.    8—  8 

6 
6 
6 

4 

Oct.    8—18 .. 

6 

Oct.  13—18 

8 

• 
CO 

00 

1 
1 

1 

1 

1 

aten  for 
L  in  Tilve 

1 

s 

Pig. 

1 

• 

.s 

oput,d 

I. 

a 

1 

> 

1 

111 

> 

9^ 

•§.3 
o 

lbs. 

lbs. 

lbs. 

cents. 

cents. 

cents. 

A. 

206 

2-.8 

42 

11.47 

8.50 

6.00 

1.50 

B. 

194 

286 

42 

1.47 

8.50 

5.00 

1.50 

C. 

180 

221 

41 

1.47 

8.59 

5.00 

1.41 

D. 

192 

284 

42 

1.47 

8.50 

5.00 

1.50 

E. 

211 

245 

84 

1.47 

4.82 

5.00 

0.64 

F. 

228 

268 

40 

1.47 

8.68 

5.00 

1.82 

Average 

202 

242 

40 

$1.47 

8.68 

5.00 

1.32 

A.verage  gain  per  day,  2f  pounds. 
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It  is  evident  that  these  pigs  paid  a  profit  for  these  few  days  ^'finishing 
ofiT'  with  com  meal,  and  it  is  probable  that  the  profits  would  have  been  a 
little  larger  if  the  stuffing  process  had  been  commenced  earlier,  and  thus 
occupied  the  time  from  175  to  200  pounds  when  they  were  being  fed  at  a  loss. 

Had  this  last  period  been  figured  at  $18.00  a  ton  for  com  meal,  and 
4.32  cents  a  pound  for  pork,  it  would  have  left  a  net  gain  of  1.59  cents  per 
pound  live  weight. 

FINANCIAL  SUMMARY. 

These  pigs  on  the  whole,  while  we  fed  them,  gave  a  profit  over  the  cost 
of  the  food  they  ate.  They  made  a  total  gain  in  live  weight  of  1313.5 
pounds  which  sold  for  $65.67,  while  the  food  they  ate  cost  $55.76,  a  profit 
of  $9.91. 

VALUE  OF  BKIM  MILK. 

The  above  result  is  figured  at  the  assumed  value  of  15  cents  per  100 
pounds  for  skim-milk.  After  taking  out  the  cost  of  the  grain,  let  us  see 
how  much  there  is  left  to  represent  what  has  been  obtained  for  the  skim- 
milk.  The  increase  in  live  weight  of  the  pigs  brought  $65.67,  and  they  ate 
$85.25  worth  of  grain.  There  was  left  $80.42  as  the  value  received  for  the 
skim-mHk  they  ate,  which  amounted  during  the  experiment  to  11,860 
pounds.  This  would  be  equivalent  to  about  26  cents  per  100  pounds  for 
the  skim-milk. 

FBRTIUZINa  VALUE  OF  FEED. 

Though  this  part  of  the  subject  has  been  often  mentioned  in  previous 
reports,  its  importance  is  too  great  to  allow  its  being  omitted  here. 

OOMFOSinON  OF  FEED  IN  POUNDS  PEEB  TON. 


Nitrogen. 

Phosphoric 
Acid. 

Potash. 

Valuation. 

Rlrim-milk^      .. 

11.0 
29.0 
49.7 
47.0 
99.6 

4.1 
12.8 
60.7 
22.1 

8.5 

4.2 

8.0 

81.8 

18.0 

1.1 

$2.29 

Com  Meal 

6.04 

WneatBran 

Wheat  Middlings 

Gluten  Meal 

18.42 
9.87 
17.49  jJQ 

The  total  fertilizing  value  of  the  food  eaten  iB  $31.38  from  food  that 
cost  $55.76,  the  fertilizing  value  thus  representing  54  per  cent  of  the  market 
value  of  the  food. 
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By  reference  to  the  tables  of  feed  given  these  pigs  it  will  be  notioed 
that  one  each  of  the  Larse  Yorkshires  and  Small  YarkBhiree  received  ^Iba. 
of  corn  meal  daily,  and  the  other  received  a  corresponding  amount  of 
wheat  middlings.  As  the  rest  of  their  food  waa  the  same,  whatever  differ- 
ence appears  in  their  growth  may  fairly  be  considered  aa  representing  the 
comparative  value  of  tneae  two  feeds. 

GAIN  IN  UVE  WEIGHT. 


Gr^n  Feed. 

1 
1 

Ibe. 

1 
•s 

■s 

a 
S 

1 

Iba. 

1 
1 

Ibe. 

1 

1 

Ifafl. 

1 

i 
1 

lbs. 

19 
20 

17 

20« 
194 
180 
192 

187 
174 
1S6 
176 

362 

B.  Large  Yorkshire- 

C.  Sn^l  YorkBhire- 

Wheat  Middlings... 
Wheat  Middlinga... 

330 

COST  or  OKOWTB. 


1 

i 

§ 

1 

n 

1 

il 

,?i 

4 

S 

h 

Grain  Feed. 

.a 

1 

1^ 

S 

sS 

'5r 

■?s 

1 

i 

.1? 

1 

f 

< 

«i 

p 

lbs. 

lbs. 

cents. 

Oenta. 

cents. 

A.  Large  Yorkshire 

Com  Meal  ... 

1  Ml 

C.  amall  Yorkshire 

1.2(1 

SOT 

4.31 

UiddlingB.... 

l.OH 

8.20 

4.B8 

D.  Small  Yorkshire 

Com  Meal.... 

1.26 

2.a3 

4.31t 

1.12 

4.» 
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I^  both  cases  the  results  have  been  decidedly  in  favor  of  the  com  meal 
as  compared  with  the  wheat  middlings,  the  difference  amomit  to  a  half  a 
cent  a  pound  in  the  cost  of  the  porkiproduced  from  the  two  f eeSings  or  a  dif- 
ference of  11  per  cent  in  favor  of  the  com  meal. 

QUALITY  OF  PORK. 

Before  leaving  this  subject,  it  will  be  well  to  notice  the  quality  of  the 
pork  produced  by  the  system  of  feeding  outlined.  The  demands  of  the 
market  for  pork  have  changed  in  the  last  fe\v  years.  Buyers  used  to  seek 
the  hog  with  the  most  fat  and  the  least  lean,  such  an  animal  as  would  be 
produced  by  taking  a  full  grown  hog  that  had  been  poorly  wintered,  and 
feeding  it  heavily  with  com  meal,  making  an  animal  that  would  dress  850 
to  450  lbs.,  mostly  bone  and  fat. 

The  market  now  desires  a  smaller  animal  dressing  from  175  to  250 
lbs.,  and  containing  a  mixture  of  fat  and  lean  through  the  whole  body. 
To  produce  such  an  animal  economically,  it  must  be  grown  quickly  and  fed 
from  the  start  with  foods  that  will  supply  in  abundance  all  the  necessities 
for  building  up  bone,  muscle,  blood  and  fat.  Skim-milk  and  bran  are  ad- 
mirably adapted  to  supply  the  first  three  elements,  and  com  meal  is  un- 
doubtedly the  best  single  food  for  forming  fat.  A  mixture  of  these  makes 
the  pig  both  grow  and  fatten  at  the  same  time  and  produce  a  pork  of  superior 
quality.  It  is  fine  grained,  firm  and  sweet  flavored.  The  market  recog- 
nizes this  superiority  and  is  willing  to  pay  extra  for  it.  Were  we  able  to 
raise  a  large  amount  of  such  pork,  we  could  sell  it  for  a  cent  and  a  half  a 
pound  above  the  market  price. 

BHBINKAGB. 

The  fact  is  noteworthy  that  these  pigs  shrank  much  less  than  is  common 
in  dressing.  The  average  of  the  six  pigs  is  less  than  17  per  cent  shrinkage, 
while  Burlington  butchers  say  they  seldom  find  a  pig  that  whriniM  less  than 
20  per  cent. 

10.  RICE  MEAL  vs.  CORN  MEAL. 

Rice  meal  came  into  our  markets  a  few  months  ago,  and  the  Station 
was  desired  to  test  its  feeding  value  as  compared  with  the  other  common 
feeds.  Com  meal  was  selected  as  the  one  best  adapted  to  serve  as  a  basis 
of  comparison.  Rice  meal  is  a  refuse  product  from  the  hulling  and  clean- 
ing of  rice.  It  is  sold  at  about  the  same  price  as  wheat  bran,  and  in  looks 
resembles  a  mixture  of  light  colored  com  meal  and  wheat  bran.  The  fol- 
lowing table  shows  the  comparative  chemical  composition  of  rice  meal  and 
com  meal. 
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COMPOSITION  OF  THE  ASH. 


Phosphoric 
Acic. 

Potash. 

Silica, 
Tiime,  etc. 

Rice  meal 

22.94 
44.75 
53.85 

19.88 
27.97 
27.47 

57.18 

Corn  meal 

27.28 

Whe^t  bran 

19.18 

So  far  as  chemical  analysis  is  concerned  the  rice  meal  seems  to  hold 
an  intermediate  position  between  com  meal  and  wheat  bran.  It  has  a 
large  amount  of  ash,  but  this  ash  consists  so  largely  of  silica  from  the 
husks  that  its  Talue  for  building  up  the  bones  is  not  so  large  as  in  the 
wheat  bran,  though  greater  than  that  of  com  meal.  In  the  albumenoids 
or  muscle-producing  part  it  stands  again  intermediate,  while  in  the  heat- 
producing  parts  the  fat  and  the  nitrogen-free  extract  matter,  it  is  inferior 
to  both.  Its  distinguishing  quality  is  its  large  amount  of  fat,  containing 
as  it  does  more  than  three  times  as  much  of  this  as  either  com  meal  or  bran, 
and  which  would  seem  to  fit  it  for  a  fattening  food. 

FEEDING  TRIALS. 

Four  pigs  were  selected  for  the  feeding  tests.  They  were  from  the 
same  litter  of  mixed  breed,  had  previously  been  fed  the  same,  and  were 
nearly  equal  in  weight.  Numbers  1  and  2  were  fed  rice  meal  mixed  with 
one-half  its  weight  of  wheat  bran,  numbers  8  and  4  received  com  meal 
mixed  in  the  same  way  with  bran.  All  the  pigs  received  6  quarts  apiece 
a  day  of  butter-milk. 
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GAIN  IN  LITE  WEIGHT. 
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61 

2 

Rice  meal 

141       ' 

195 

54 

115 

8 

CJom  meal 

145 

217 

72 

4 

Com  meal 

139 

209 

70 

142 

27 

The  com  meal  therefore  produced  27  pounds  or  23  per  cent  more  gain 
in  live  weight  than  the  rice  meal.  It  would  be  difficult  to  set  a  retail 
price  on  the  rice  meal  since  it  comes  from  New  York  city,  and  its  price 
would  vary  according  to  freight  rates;  near  New  York  its  price  would  be 
lower  than  that  of  corn  meal,  while  in  Vermont  there  would  not  be  much 
difference.  Using  the  same  price  |26.00  a  ton  for  both,  |24.00  a  ton  for 
bran  and  10  cents  per  100  pounds  for  butter-milk,  the  financial  side  of  the 
test  is  as  follows: 
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*  Loss. 

The  difference  in  the  feeding  value  of  the  two  meals  is  sufficient  to 
change  the  large  loss  from  feeding  the  rice  meal  to  S  slight  profit  on  the 
corn  meal  feeding.  So  far  as  this  test  is  concerned  the  rice  meals  shows  a 
decided  inferiority  to  the  com  meal  as  a  food  for  growing  and  fattening 
pigs. 

It  is  an  interesting  fact  that  in  three  cases  which  have  come  under  the 
author's  notice,  when  rice  meal  has  been  fed  to  milch  cows  they  have  be- 
gun to  shrink  in  milk  and  take  on  flesh. 


REPORT  OF  BOTANIST. 


L.  R.  JONES. 


The  study  of  fungous  diseases  of  plants  and  of  remedies  for  these  dis- 
eases has  heen  the  principal  subject  of  attention  during  the  past  year.  A 
fair  start  has  also  been  made  toward  the  collection  of  a  herbarium. 

The  absence  of  the  Botanist  during  several  weeks  of  the  summer,  pre- 
vented the  undertaking  of  any  experiments  requiring  his  personal  super- 
vision during  this  time.* 

Special  attention  will  be  given  to  the  diseases  of  plants  in  the  future 
work  also  of  this  department.  These  diseases  are  generally  caused  by 
parasitic  plants  or /ungt,  and  since  little  has  been  said  in  the  preceding 
reports  of  the  Station,  about  these  fungi,  it  will  be  well  to  state  hei^e  a  few 
facta  as  to  their  general  nature  and  the  nature  and  amount  of  the  injuries 
caused  by  them. 

The  injuries  to  plants  due  to  insects  is  comparitively  well  appreciated, 
but  it  is  not  so  generally  understood  that  there  is  scarcely  a  plant  about  us, 
wild  or  cultivated,  that  is  not  preyed  upon  and  more  or  less  seriously  in- 
jured by  parabitic  plants  or  fungi. 

Most  botanists  themselves  have  only  begun  to  appreciate  the  extent  of 
these  ravages  within  a  few  years.  An  especial  incentive  has  been  given  to 
the  study  of  plant  diseases  within  these  few  years  by  the  discoveries  of 
various  compounds  like  the  Bordeaux  Mixture,  which  can  be  used  to  check 
the  development  and  spread  of  many  of  them. 
What  is  the  naturb  of  a  Funous? 

It  is  easy  to  understand  the  nature  of  parasitic  animals,  t.  e,  animals 
that  live  upon  or  in  other  animals.  Lice,  Ticks  and  Tapeworms  are  famil- 
iar examples. 

These  parasites,  as  all  know,  are  just  as  truly  animals  as  are  the  cat- 
tle, sheep,  or  other  animals  upon  or  within  which  they  live.  These  parasites 
have,  however,  because  of  their  peculiar  mode  of  life,  become  so  changed 
from  ordinary  animals  that  they  are  no  longer  able  to  gain  an  indei)endent 
livelihood.  Their  organs  of  locomotion  are  dwarfed,  through  disuse,  and 
their  digestive  organs  changed  to  suit  the  delicate,  ready-prepared  food 
which  they  draw  from  the  veins  and  tissues  of  their  host.f 

•  The  experiments  In  Bprayin^  potatoes  were  carried  out  by  Mr.  Minott,  Horticul- 
nrist. 

t  The  animal  or  plant  upon  or  within  which  a  parasite  lives  is  called  the  liost  of  the 
parasite.  9 
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While  the  locomotive  and  digestive  organs  of  these  parasitic  animals 
are  poorly  developed,  their  reproductive  organs  are  correspondingly  more 
developed  than  those  of  ordinary  animals.  The  tape-worm,  for  example, 
is  capable  of  producing  eggs. 

Parasitic  plants,  or  Fungi,  occupy  about  the  same  place  in  the  vegeta- 
ble kingdom  that  these  parasitic  animals  occupy  in  the  animal  kingdom. 
These  parasitic  plants  or  fungi  grow  upon,  or  even  within  higher  plants, 
feed  upon  their  juices  or  tissues,  and  like  the  parasitic  animals,  while  their 
other  organs  are  poorly  developed  their  re-productive  organs  are  marvell- 
ously active. 

Mushrooms  or  "toad-stools"  and  puff-balls  are  tlie  largest  and  best 
known  of  these  fungi.  It  may  be  well  to  note  briefly  the  method  of  growth 
and  development  of  one  of  these,  the  pufF-ball  for  example,  since  it  will  illus- 
trate much  about  the  growth  and  nature  of  all  fungi.* 

The  portion  of  the  puff-ball  which  appears  above  ground  is  not  the 
whole  of  the  plant,  of  course,  but  merely  the  fruiting  portion.  Underneath 
the  ground  if  we  examine  carefully,  we  find  minute  white  threads  extend- 
ing away  from  the  puff-ball  in  all  directions  like  the  roots  from  the  base  of  a 
stalk  of  com.  This  system  of  threads  is  called  the  mycelium  of  the  puff- 
ball.  This  mycelium  makes  up  the  whole  body  of  the  puff-ball  plant  except 
the  fruiting  portion  already  mentioned;  hence  it  really  corresponds  in 
function  to  both  the  roots  and  the  leaves  of  the  higher  plants. 

After  the  puff-ball  becomes  mature,  if  it  be  broken  open  an  immense 
cloud  of  dusty  matter  is  set  free.  This  is  familiar  to  every  child.  This 
dust  consists  largely  of  the  spores  of  the  plants  which  correspond  in  func- 
tion to  the  seeds  of  higher  plants.  These  spores  are  produced  in  immense 
numbers  and  being  so  small  are  scattered  in  all  directions  by  the  winds. 
When  one  of  these  spores  falls  in  a  warm,  moist  place,  it  germinates  and 
thus  gives  rise  to  a  new  growth  of  mycelium.  If  there  is  enough  decaying 
vegetable  matter  for  it  to  feed  upon,  this  mycelium  grows  rapidly  and  soon 
sends  up  into  the  air  in  its  turn,  its  fruiting  branches  which  ripen  into 
puff-balls  as  before,  and  a  second  crop  of  spores  is  produced  and  scattered 
abroad. 

The  general  structure  of  the  puff-ball  plant,  and  of  fungi  in  general,  is 
then  really  simpler  than  that  of  the  higher  plants,  consisting  of  1st — A 
mycelium  of  minute  white  or  transparent  threads  which  act  as  feeders, 
and  2nd — Fruiting  branches  sent  out  from  this  mycelium  upon  which 
spores  are  produced.  It  is  to  be  remembered  that  in  all  fungi  these  spores 
are  extremely  small  and  are  prodttced  in  immense  nuTribers. 

In  some  fungi  the  mycelium  grows  on  the  surface  of  the  substance  it 
feeds  upon.    In  the  common  bread  mold  the  glistening  white  threads  of 

*As  said  before,  funiri  always  feed  upon  other  plants.    Many  tnugl  ktow  upon  Hying 
plants  but  puff-balls  feed  upon  decaying  veffetable  matter. 
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the  myceliuia  grows  upon  the  surface  of  the  bread  and  often  forms  athiok 
cottony  mass  before  any  of  the  bhick  spores  are  produced.  It  is  interesting 
and  very  instructive  to  place  a  piece  of  moistened  bread  under  a  tumbler 
and  watch  the  growth  of  this  mycelium  and  the  development  of  the 
spores. 

The  green  mold  of  cheese  is  a  fungus  of  similar  general  habits.  With 
many  other  fungi,  the  mycelium  can  live  only  within  the  tissues  of  certain 
plants.  Many  of  these  latter  are  familiar  to  every  farmer,  and  are  sources 
of  serious  loss  to  him  every  year.  The  common  smut  on  com  is  simply  a 
great  mass  of  black  spores,  similar  to  the  spores  produced  in  the  puff-ball. 
But  while  the  mycelium  of  the  puff-ball  grows  in  decaying  vegetable  matter 
the  mycelium  of  the  com  smut  makes  its  home  in  the  tissues  of  the  com 
plant,  and  draws  its  nourishment  from  them.  The  smuts  of  oats,  barley, 
and  other  grains,  are  likewise  the  spores  of  other  closely  related  fungi. 
The  common  red  rust  found  so  plentifully  on  the  stalks  and  leaves  of  oats 
and  other  grains,  is  again  the  spores  of  a  fimgus  the  mycelium  of  which 
grows  within  the  grain  plant.  The  black  rust  of  these  grains,  which 
usually  appears  a  little  later  in  the  season  than  the  red  rust,  is  another  kind 
of  spore  produced  by  the  same  fungus.'  These  black  spores  have  thicker 
coats  and  live  through  the  winter,  while  the  red  spores  are  killed  by  the 
frost. 

Some  common  fungous  diseases  that  have  been  observed  during  the  past 
year  are  discussed  more  fully  in  the  remainder  of  this  report,  together 
with  the  results  of  experiments  witli  remedies  for  them. 

POTATO  BLIGHT  AND  ROT. 

The  blight  of  the  tops  and  the  dry  rot  of  the  tubers  are  simply  different 
manifestations  of  one  and  the  same  disease.  This  disease  is  caused  by  a 
parasitic  plant  or  fungus  of  which  the  botanical  name  is  Phytophthora 
infestauM,  We  may  trace  the  life-history  of  the  fungus  briefly  as  follows : 
Examine  a  tuber  affected  with  dry  rot  carefully  under  the  microscope  and 
the  mycelium  of  the  fungus  may  be  found  running  through  it.  The  dry 
rot  *  is  simply  the  death  of  the  tissues  of  the  tuber  from  exhaustion  as  a 
result  of  this  mycelium  feeding  upon  them.  As  soon  as  the  tuber  dies  the 
mycelium  of  the  fimgus  dies,  but  until  the  tuber  is  killed  the  fungus  lives 
and  spreads  through  it.  If  the  tuber  is  stored  in  a  cool  cellar  the  fungus 
may  not  grow  fast  enough  to  kill  the  tissues  of  the  tuber,  hence  although 
the  mycelium  of  the  fungus  is  within  the  tuber,  there  may  be  no  indications  of 
its  presence.  Let  a  tuber  affected  with  dry  rot  be  planted,  or  even  such  a 
tuber  as  just  described,  which  contains  the  fungus  but  does  not  show  any 

*  The  vfet  rot  often  follows  this  dry  rot,  especially  if  the  tubers  are  in  a  damp  place. 
This  wet  rot  is  the  ordinary  decay  of  dead  vegetables.  It  follows  the  dry  rot  because  the 
fungus  of  the  dry  rot  has  killed  the  tissues  of  the  tuber.  If  the  tuber  Is  killed  by  frost  or 
any  other  agency  the  wet  rot  follows  in  the  same  way. 
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signs  of  its  presence — and  many  such  are  planted  in  Vermont  every  year.  As 
the  potato  sprout  grows,  the  mycelium  of  the  fungus  grows  and  penetrates 
dtem,  branches  and  leaves  of  the  potato  plant.  When  the  conditions  of 
weather  are  favorably  warm  and  moist  the  myceUum  sends  fruiting 
branchee  out  through  the  breathing-pores  (stomata)  on  the  underside  of  the 
potato  leavee,  and  upon  these  branches  spores  are  produced  in  countless 
profusion.  These  spore-bearing  branches  and  spores  form  the  whitish 
patches  which  look  like  frost  on  the  underside  of  the  blightiug  leaves. 


The  above  figure  represents,  considerably  magnified,  a  small  square 
piece  cut  from  such  a  potato  leaf. 

The  letters  at  the  upper  side  of  the  figure,  c,  m,  c',  m,  e,  c',  m,  «",  in- 
dicate the  cut  edges  of  the  piece  of  leaf.  On  the  under  side  of  the  leaf  are 
shown,  at  h,  h,  two  of  the  hairs  which  are  so  abundant  on  the  under  aides  of 
aU  potato  leaves.  The  slenderer  branching  stems  between  are  the  fruiting 
branchen  of  the  fungus,  bearing  numerous  spores,  at  o,  a,  etc.  It  will  be 
seen  that  the  body  of  the  leaf  is  made  up  of  cells  rather  globular  in  shape 
(c',  c').  These  are  very  important  cells  to  the  plant,  since  in  them  all  the 
starch  of  the  plant  is  made.  Between  these  cells  in  many  places  the  thread- 
like mycelium  of  the  fungus  can  be  traced,  as  at  m,  m,  m.  It  will  be  evident 
iiow  thia  mycelium  pushing  thus  between  the  cells  can  draw  its  food  from 
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them.  The  lower  surface  of  the  leaf  is  seen  to  be  covered  with  a  single 
layer  of  thin  protective  cells.  These  are  somewhat  like  pavement  slabs  or 
bricks,  except  that  the  edges  are  dovetailed  together  instead  of  being 
straight.  Through  this  layer  of  cells  there  are  various  openings  at  8,  «\ 
«*',  s"^  8^"^  etc.  These  are  the  breathing-pores  or  stomata.  The  pore  or 
stoma  at  s,  and  another  a  little  further  to  the  right,  are  shown  in  their 
natural  healthy  condition,  but  through  all  the  others  (at  <^  8",  «*",  «**", 
etc.),  the  branches  of  the  fimgus  are  growing.  At  »*  and  8^\  two  of  the 
pores  or  stomata  are  cut  across,  showing  how  the  fruiting  branches  of  the 
fungus  grow  out  from  the  mycelium  which  is  within  the  leaf.  At  s^^  and 
s^^i*  the  fruiting  branches  are  just  starting ;  at  8^  one  is  seen  a  little  more 
developed,  with  four  yoimg  egg-shaped  spores  forming  on  it;  at  8'^*  and 
some  other  of  the  stomata  older,  fully  developed  branches  are  seen  with  full 
grown  spores  at  a,  a,  a,  a,  a,  and  other  points. 

The  mycelium  of  the  fungus  makes  an  especial  drain  on  the  tissues  of 
the  plant  for  food  at  the  time  of  ripening  its  spores,  and  soon  kills  the  leaf 
at  the  8X>ot  where  the  spores  are  produced.  These  black  epota  on  the  leaves 
in  July  and  August  are  a  familiar  sight  to  every  potato  grower  in  the  State. 
They  are  an  indication  that  the  blight  is  present  and  ready  to  spread  rapidly 
if  the  weather  favors  the  rapid  production  and  germination  of  the  spores. 
The  spores  from  a  single  affected  plant  are  enough  to  carry  the  blight  to  a 
whole  potato  field  in  a  short  time.  Striking  proof  that  the  blight  does 
spread  in  this  way  from  a  single  plant  or  a  few  plants  is  often  seen.  In 
the  Experiment  Station  potato  field,  in  1889,  the  blight  broke  out  first  in 
one  comer  and  spread  diagonally  accross  the  field,  foUovoing  the  direction 
of  the  wind.* 

It  is  plain  now  that  if  any  mixture  is  sprayed  upon  the  potato  leaves 
which  will  kill  the  spores  the  spread  of  the  blight  will  be  checked.  It  has 
been  demonstrated  by  repeated  trials  during  the  last  few  years  that  the 
mixture  of  copper  sulphate  (blue  vitriol  or  blue-stone)  and  lime,  known  as 
the  Bordeaux  Mixture  is  a  very  effective  remedy  when  used  in  this  way. 

The  Bordeaux  Mixture  consists  of  four  pounds  of  copper  sulphate  (blue 
vitriol),  six  pounds  of  freshly  slacked  lime  and  twenty-two  gallons  of 
water.  Full  directions  for  making  and  applying  this  Mixture  have  been 
published  in  Bulletin  No.  ^. 

The  value  of  Bordeaux  Mixture  as  a  remedy  for  the  blight  and  rot  was 
evident  in  our  trial  of  it  in  1889. f  Experiments  were  undertaken  last  year 
to  determine  the  relative  effect  of  one,  two,  and  four  applications.  The 
regular  experimental  plots  of  the  Horticulturist,  described  in  his  present 
report,  contained  over  200  varieties  of  potatoes.  These  were  all  sprayed 
four  times— July  8th,  July  18th,  August  1st,    and    August  18th.    In  all 

*  Bee  Newspaper  Bal.  No.  2,  and  Bui.  No.  S4,  p.  21. 

t  See  Newspaper  Bulletin  No.  2,  and  Annual  Report,  *89,  p.  117. 
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cases  Paris  Green  was  added  to  the  Mixture  for  the  potato  beetle.  The 
amount  of  rot  in  each  variety  is  given  in  the  Horticulturist's  report.  Fifty 
of  the  more  commonly  known  varieties  are  selected  for  comparison  in  the 
table  on  page  186.  The  average  amount  of  rot  in  these  fifty  varieties  is 
5.8^. 

An  adjoining  plot  was  sprayed  so  as  to  test  the  effects  of  fewer  appli- 
cations. One  end,  (the  south  end),  was  sprayed  once,  August  18th,  just 
before  the  blight  appeared;  the  other  end  of  the  same  plot,  (the  north  end), 
was  sprayed  twice,  August  18th  and  September  16th;  the  middle  of  the  plot 
was  not  sprayed  at  aU.f 

The  effects  of  the  sprayings  were  very  marked.  The  potato  plants  not 
sprayed  blighted  badly,  and  within  two  weeks  were  all  dead.  The  ones 
sprayed  blighted  some  but  remained  comparatively  green  until  killed  by  the 
frost. 

Those  sprayed  twice  looked  somewhat  better  than  those  sprayed  once, 
although  the  difference  in  the  appearance  of  the  vines  was  not  very 
marked. 

The  potatoes  were  all  dug  October  11th.  One  row  of  each  variety  was 
saTed  apart  for  examination,  the  tubers  from  each  end  and  from  the  mid- 
dle being  kept  by  themselves.  November  22d  these  were  carefully  exam- 
ined, sorted  and  weighed.    The  results  are  given  in  detail  on  page  185. 

Taking  the  averages  of  each  end  these  results  may  be  summarized  as 
follows: 


Total  loss 

Total  yield 
per  acre 

of  market- 
able size. 

Proportion 
of  these  af- 
fected by  rot 
Nov.  23. 

Total  yield 

of  sound 

marketable 

tubers. 

from  blight 
and  rot,  con- 
sidering 183 
bushdB  as 
the  full 
yield. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

North  end  sprayed  twice 
Southend  sprayed  once 
Middle  not  sprayed 

188 

178i 

186f 

171  (  9.7J0 
m  (10.5J0 
50f  (87.8J0 

165i 

155 

86 

17*  (  9.7JO 
28   (15.850 

97   (58.030 

tFor  more  detailed  description  of  the  plot  see  Bulletin  No.  SS6  vngea  89-4. 
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LIABILITY  OF  DIFFERENT  VARIETIES  OF  POTATO  TO  ROT. 

This  is  a  question  of  considerable  interest  and  of  practical  im]>ortance. 
There  is  no  doubt  that  certain  varieties  of  potatoes  are  much  more  suscep- 
tible to  rot  than  others.  Late  varieties  rot  much  worse  than  early  ones,  aad 
certain  of  the  late  varieties  rot  worse  than  others.  Certain  of  the  varietieB 
below  had  no  rotten  tubers.  This  should  not  be  taken  as  an  indication 
that  these  varities  are  **  rot-proof,"  however.  The  amount  of  rot  may  de- 
pend so  much  upon  other  things  than  variety— €.  g, ,  soil,  drainage,  depth 
of  tubers,  possibilities  of  infection  at  time  of  digging,  etc.— that  the  results 
of  a  single  year  should  be  tsaken  as  suggestive  rather  than  conclusive.  The 
Horticulturist  has  kindly  furnished  a  list  of  fifty  of  the  better  known  varie- 
ties of  potatoes  which  were  grown  at  the  Exi)eriment  Farm  last  year  together 
with  the  per  cent  of  rot  in  them.  This  list  is  given  below.  These  were  all 
grown  on  clay  soil  and  sprayed  four  times  with  Bordeaux  Mixture  and  Paris 
Green.  The  potatoes  were  dug  and  stored  in  October,  and  examinations 
for  rot  were  made  the  latter  part  of  December. 


1  Advance 

2  Alexander's  Prolific. 
8  Beauty  of  Hebron. . . 

4  Ben  Harrison 

5  Bliss' Triumph 

6  Boston  Market 

7  Browneirs  Best 

8  **  No.  55_,. 

9  **  Superior. 

10  **  Wmner. 

11  Burbank's  Seedling . 
13  Bui'pee's  Superior... 

13  Chas.  Dowmng 

14  Clark's  No.  1 

15  Dictator 

16  Early  Essex 
17 
18 
19 
20 
21 
22 


Green  Mt.  . 

King 

Mayflower 
Oxford  ... 

Rose 

Washington 


23  Extra  Early  Vermont. 


1.57 
3.60 
7.84 
4.17 
0.00 
2.18 
1.28 
0.74 
1.18 
4.67 
0.00 
5.04 
1.43 
6.25 
0.99 
15.92 
0.77 
9.23 
2.69 
18.88 
1.88 
2.87 
5.08 


24 
25 
26 
27 

28 
29 
30 
81 
32 
38 
34 
35 
36 
37 
38 
39 
40 
41 
[142 
43 
44 
45 


Hampden's  Beauty 

Home  Comfort 

Junkis..:. - 

Late  Beauty  of  Hebron  .  _ 

Lee's  Fovorite  ._ 

Monroe  Co.  Prize 

New  Rose 

Northern  Queen 

Pecan 

Polaris 

Putnam's  Beauty 

**         New  Rose 

Rural  Blush 

Rural  N.  Y.  No.  2 

Seneca  Red  Jacket 

Snowfiake 

Stray  Beauty 

Thorbum 

Vermont  Champion 

White  Beauty  of  Hebron. 

Elephant 

Star 


«i 


(< 


16  66 
5  26 
2.79 
6.22 

12.04 
9.42 
1.46 
8.89 
8.60 
3.72 

11.19 

18.62 
3.55 
0.00 
8.43 
1.54 
9.73 
1.60 
8.31 
1.00 

11.56 
2.88 
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Mr.  C.  C.  Haynes  of  Wilmington,  Vt.,  conducted  a  test  of  varieties  under 
the  direction  of  the  Horticulturist.  Mr.  Haynee  tested  twenty-four  varie- 
ties ;  the  soil  was  very  mniform,  a  clay  loam ;  planted  June  9th,  dug  Sept. 
Uth.  The  tubers  were  then  well  dried  and  placed  on  shelves  until  March 
1st,  1891.  when,  at  our  request,  Mr.  Haynes  made  a  careful  examination  of 
them  *  and  reported  as  follows  : 


Variety. 


1  Burbank's  Sport 

2  Chicago  Sun 

3  Daisy 

4  Danby 

5  Early  Gem  _ 

6  '*      (Goodrich 

7  ••      King 

8  "      Rose 

9  Oarrison's  No.  8 

10  Houlton  Hebron 

11  Irish  Champion 

12  Magnum  Bonum 


a 

i 


o 


p 


S^ 


Large 


Small 


13 

29 

24 

50 

6 

81 

24 

46 

54 

57 

48 

39 

57 

55 

51 

13 

21 

40 

— 

52 

86 

Variety. 


18  Nathan  Rose 

14  N.  Y.  Plush-. 

15  Orange  Co.  White  . . 

16  Parker  &  Wood.... 

17  Putnam's  Beauty . .  _ 

18  Randairs  Beauty.. . 

19  Rose's  New  Giant. .  _ 

20  B'rpee's  S'dFg.No.  87 

21  Victory 

22  White  Bermuda .... 

28      "       Flower 

24      **       Seedling  .... 


C3 

I 


Large 

65 
9 
17 
23 
52 


Small 
70 


29 
23 
50 
66 
15 
25 


14 


23 
29 
39 

50 
47 
20 
48 
15 
40 


DISINFECTION    OF    SEED    POTATOES. 

Since  the  only  way  that  the  fungus  of  potato  rot  ( Phytophthora  infes- 
tans )  is  known  to  live  through  the  winter  is  in  the  tubers  which  contain 
the  mycelium,  it  would  obviously  be  a  great  boon  if  seed  potatoes  could  be 
treated  in  some  way  so  as  to  kill  this  mycelium  whenever  present  with- 
out injuring  the  value  of  the  tubers  for  seed. 

Two  methods  of  treatment  have  been  proposed.  First,  to  soak  the  tubers 
in  a  solution  of  copi)er  sulphate.    Second,  to  heat  them. 

An  attempt  was  made  last  summer  to  determine  the  value  of  these 
treatments.  Tubers  badly  affected  with  dry  rot  were  selected.  Each  tuber 
was  cut  in  two  lengthwise,  so  as  to  give  each  half  an  equal  number  of  pro- 
mising eyes,  and  one  half  of  each  was  treated  and  the  other  half  untreated 
as  follows : 


*  In  Mr.  Haynes'  report  the  sound  and  rotten  tabers  were  counted,  in  our  own  ex- 
aminations they  were  weighed.  His  results  show  therefore  the  relative  numbers  of  rot- 
ten, ours  show  the  relative  weights  of  rotten. 
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FHrst  Set  Soaked  24  hours  in  solution  of  copper  sulphate.  (One  part 
of  copper  sulphate  to  one  hundred  and  five  of  water.)* 

Second  Set.    Untreated  halves  of  first. 

Third  Set.  f  Heated  six  houi*s  in  sealed  jars  immersed  in  water  at  tem- 
perature 106°-108'  F. 

Fourth  Set.    Untreated  halves  of  third. 

Some  from  each  set  were  planted  in  each  of  four  green-houses,  and  the 
remainder  in  the  opposite  comers  of  a  forty-acre  field,  and  at  least  sixty 
rods  from  any  other  potato  field.  Not  one  of  those  soaked  in  the  copper 
sulphate  solution  grew. 

Of  the  other  three  sets  all  grew.  The  ones  in  the  green  houses  were 
drawn  up  to  spindling  stems  and  did  not  at  any  time  appear  healthy.  The 
plants  of  the  second  and  third  sets  died  about  August  fifteenth,  and  of  the 
fourth  set  about  September  fifteenth.  The  ones  planted  in  the  field  grew 
with  no  differences  that  could  not  be  attributed  to  differences  in  soil.  Some 
leaves  on  all  three  plots  showed  black  spots  from  the  first  of  August  until 
they  were  killed  by  the  frost,  but  no  fruiting  fungus  was  found  upon  any 
of  them.  The  tubers  were  dug  the  first  of  October  and  stored  in  the  regu- 
lar potato  cellar.  When  examined  March  13th  they  were  all  apparently 
sound.  The  soil  was  a  pretty  stiff  clay.  The  probable  explanation  of  the 
fact  that  blight  did  not  appear  more  noticeably,  is  that  the  plants  were  in 
single  rows  and  not  very  close  together  in  the  row,  nor  very  leafy,  hence 
there  was  little  chance  for  that  retention  of  moisture  so  necessary  to  the  de- 
velopment of  the  fungus. 

The  experiment  showed  pretty  conclusively  that  the  copper  sulphate 
solution  can  not  be  used  of  that  strength  and  for  that  length  of  time,  and 
seems  to  indicate  that  it  probably  cannot  be  used  at  all.  The  results  as  to 
the  value  of  heating  the  tubers  show  that  the  heating  did  not  noticeably 
injure  the  germinating  power  of  the  tuber.  As  to  its  disinfecting  effectf^ 
we  do  not  feel  justified  in  drawing  conclusions.. 

SHUT  ON  OATS. 

By  actual  count  it  was  found  that  the  smutted  oat  plants  in  the  various 
fields  and  experimental  plots  in  1890  ranged  from  a  fraction  of  one  per 
cent  up  to  twenty-three  per  cent,  and  that  the  average  in  all  plots  was 
about  ten  per  cent.  From  this  and  similar  examinations  made  at  other 
stations,  we  think  that  the  average  loss  from  oat  smut  throughout  the 
State  reaches  nearly  ten  per  cent  of  the  total  crop  each  year. 

*¥.  L.  Scrlbner  In  Tennessee,  Bal.  Vol.  11.  No.  2,  says :  *'  It  is  said  that  tubers  may  be 
disinfected  by  soakiuir  tweuty-foor  in  a  solution  of  sulphate  of  copper,  four  to  six  ounoee 
of  sulphate  in  water  enough  to  cover  a  bushel  of  potatoes.''  We  weighed  this  amount  of 
water  and  found  that  it  was  about  forty  pounds,  (680  ounces).  Six  ounces  sulphate  in  690 
ounces  water,  equals  1:106. 

tHeatinff  the  tubers  for  the  purpose  of  disinfecting  them  was  first  reoommended  we 
belieye^by  Mr.  Jensen!  of  Copennagen,  several  years  ago. 
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In  Bulletin  No.  9  several  remedies  for  oat  smut  were  recommended.* 
It  has  been  proved  that  these  will  prevent  most  if  not  all  of  the  smut,  but 
we  have  reason  to  fear  that  some  of  them,  notably  the  copper  sulphate  so- 
lution, will  injure  the  value  of  the  oats  for  seed. 

We  wish  that  those  farmers  of  the  State,  especially  interested  in  oat 
raising,  would  examine  their  oat  fields  more  carefully  than  usual  this  sum- 
mer and  try  to  satisfy  themselves  as  to  the  amount  of  their  loss  from  this 
disease,!  meanwhile  the  Station  will  test  the  efficacy  of  certain  proposed 
remedies  and  report  upon  them  later. 

A  NBW  (?)  OAT  DISEASE. 

According  to  reports  from  various  sections  of  the  State,  the  young  oat 
plants  suffered  seriously  during  the  spring  and  early  Hununer  of  1890  from 
'*  rust."  These  reports  stated  that  it  was  the  common  '*  red  rust ''  of  oats. 
No  specimens  were  sent  to  the  Station. 

Later  observations  and  reports  lead  us  to  believe  that  the  disease  was 
not  the  common  rust  which  is  caused  by  the  fungus  Puccinia  graminiSf 
bat  due  to  some  other  cause,  possibly  to  the  very  different  fungus,  Fust- 
dadium  destruens^  described  by  C.  H.  Peck,  N.  Y.  State  Botanist,  as  ob- 
served for  the  first  time  last  year  in  St.  Lawrence  county,  N.  Y.^ 

APPLE  RUST  AND  CEDEB  APPLES. 

Mr.  John  £.  Smith  of  South  Burlington,  reported  to  the  Station  that 
his  ^^>ple  orchard  suffered  seriously  in  1889,  and  in  previous  years,  from 
some  rust  which  caused  the  leaves  to  fall  during  the  summer.  His  apple 
crop  had  been  seriously  injured  for  several  years  by  this  rust.  Upon 
visiting  his  orchard  we  found  that  a  number  of  red  cedar  trees  were  grow- 
ing in  and  about  the  place.  The  branches  of  these  red  cedar  trees  were 
covered  with  ''cedar  apples.*'  Here  was  the  explanation  of  the  trouble. 
These  cedar  apples  are  a  fungous  growth  and  strange  as  it  seems,  the  ssjne 
fungi  which  cause  these  ''cedar  apples*'  also  attack  the  apple  leaves  and 
cause  the  "rust"  on  them.§ 

First.    Soak  seed  40  hours  in  solution  of  1  pound  of  copper  sulphate  In  4  gallons 

Seioond.    Soak  seed  24  hours  In  solution  of  1  pound  oaustic  potash  In  6  gallons  water. 
Third.    Soak  seed  24  hours  in  solution  oastile  soap  in  water  with  enough  quick  lime 
added  to  color  the  liquid  milky  white. 

FourUi,    Soak  several  hours  in  brine  strong  enough  to  float  an  egg. 

t  The  easiest  and  most  satisfactory  way  to  do  this  is  to  cut  all  the  plants  from  a 
small  area,  say  a  few  square  feet,  then  sort  out  the  smutted  plants  carefully  and  count 
healthy  and  smutted. 

To  get  a  fair  idea  of  a  field  it  is  generally  necessary  to  examine  several  such 
samples  from  different  portions  of  the  field. 

X  See  48d  Report  of  N.  Y.  Museum  of  Nat.  History,  page  76. 

S  A  description  of  the  fungus  with  plates  showing  the  appearance  of  rusted  apple 
leaves  and  of  the  ""  cedar  apples,"  will  be  found  In  the  Report  of  Department  of  Agncul- 
tore  for  1888s  p.  878,  and  accompanying  plates  XI  and  XII. 
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Since  the  spores  from  the  "cedar  apples '*  cause  the  rust  on  the  apple 
leaves,  the  quickest  and  surest  remedy  is  manifestly  to  grub  out  and  bum 
the  red  cedars.  Mr.  Smith  consented,  however,  to  an  experiment  to  test 
the  effects  of  spraying  the  apple  trees  with  ammoniacal  copper  carbonate.* 

On  May  17th  one  of  the  apple  trees  was  sprayed  thoroughly.  The 
limbs  of  this  tree  mingled  on  one  side  with  those  of  an  infected  red  cedar, 
and  the  apple  tree  had  been  the  worst  rusted  of  any  in  the  orchard  in  1889. 
At  the  time  of  spraying,  the  apple  leaves  were  about  half  size  and  the 
fiower  buds  swollen.  Only  a  few  of  the  cedar  apples  had  sent  out  their 
characteristic  jelly-like  protrusions.  A  week  later  the  tree  was  examined 
and  it  was  found  that  some  injury  to  foliage  had  been  caused  by  the  solu- 
tion, many  leaves  being  spotted.  On  May  30th  this  tree  was  again 
sprayed,  the  solution  being  diluted  by  adding  one-half  more  water  than  be- 
fore.   Another  tree  was  also  sprayed. 

July  2d  the  leaves  were  examined  on  a  typical  branch  of  the  first  tree 
sprayed  and  of  another  adjacent  tree  which  had  not  been  treated.  The  re- 
sults were: 

Healthy  leaves  on  tree  sprayed 215 25^ 

Busted        "      "      "  "       645 75^ 


Total 860 lOOj^ 

Healthy  leaves  on  tree  not  sprayed 450 23^ 

Rusted        *•      **    **      "        •'        1541 77^^ 


1991 lOOj^ 

This  shows  no  marked  difference  in  the  number  of  affected  leaves,  al- 
though the  real  benefit  of  the  spraying  in  this  respect  was  greater  than  the 
above  figures  indicate  because  the  sprayed  tree  had  been  in  previous  years 
attacked  considerably  the  worse  of  the  two.  The  rust  was  not  so  abundant 
on  the  individual  leaves  of  the  sprayed  tree,  although  about  as  many  leaves 
were  attacked  on  the  sprayed  tree  as  on  the  unsprayed. 

The  benefits  of  the  spraying  did  show  very  decidedly  in  the  general  ap- 
pearance of  the  trees.  This  was  still  more  evident  in  August.  The  leaves 
of  the  unsprayed  tree  had  then  nearly  all  fallen  and  the  remaining  leaves 
were  small  and  badly  rusted,  while  the  apples  were  few,  small  and  of  no 

value. 

The  sprayed  tree  was  far  from  healthy  looking  but  it  had  kept  most  of 
its  leaves  and  was  ripening  a  fair  crop  of  fruit.  No  good  apples  were 
gotten  from  the  unsprayed  tree;  from  the  sprayed  about  two  barrels  were 
gotten.  The  tree  sprayed  May  30th  was  helped  some  but  not  nearly  so 
much. 

*  One  ounce  copper  carbonate  dissolved  In  one  quart  ammonia  then  dilated  with 
water  to  twenty-five  gallons. 
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ONION  8MX7T. 

In  1889  serious  trouble  from  •* smut"  and  "  blight"  was  reported  by 
onion-growers  about  Burlington,  and  more  especially  from  Grand  Isle. 
This  disease  was  doubtless  due  to  a  fungus,  but  as  no  botanist  was  then 
connected  with  the  Experiment  Station  and  as  no  specimens  or  exact 
information  as  to  the  nature  of  the  disease  have  been  procurable  since  our 
connection  with  the  Station,  we  cannot  say  with  certainty  which  of  the 
several  fungus  enemies  of  the  onion  caused  the  disease.  It  was  planned  to 
study  this  disease  and  its  possible  remedies  last  summer,  but  only  a  small 
per  cent  of  the  seed  sown  in  our  experimental  plot  germinated.  As  no 
reports  of  smut  were  received  from  onion  growers,  we  conclude  that  little 
or  no  loss  was  experienced  in  1890  from  the  disease. 

We  hope  that  onion  growers  who  are  troubled  will  let  us  know 
promptly  upon  any  serious  outbreak  of  the  disease  this  sununer,  and  send 
us  specimens  of  the  diseased  plants,  that  we  may  learn  more  about  the 
disease  and  help  to  control  it  if  possible. 

BLACK  KNOT  OF  PLUM  AND  CHERBT. 

Black  knot  is  prevalent  and  troublesome  about  Burlington  on  both 
plum  and  cherry  trees,  and  reports  have  come  to  us  from  various  parts  of 
the  State  of  its  general  j)revalence.  Indeed  it  seems  to  have  practically  ex- 
terminated these  trees  in  many  orchards  of  the  State.  The  disease  is  too  well 
known  to  require  description.  It  does  not  seem  to  be  generally  appreciated, 
however,  that  black  knot  is  caused  by  a  fungus,  and  that  from  the  knots  of 
one  tree,  millions  of  spores  are  annually  discharged  to  infect  other  trees  in 
the  same  or  adjoining  orchards.  When  this  fact  is  appreciated  the  remedy 
will  scarcely  need  to  be  emphasized.  Cut  doum  and  bum  every  badly 
affected  tree  and  thoroughly  prune  out  the  affected  limbs  of  those  not  so 
badly  attacked,  AND  SEE  THAT  YOUR  NEIGHBORS  DO  THE  SAME. 

As  the  fungus  flourishes  on  most  species  of  wild  plums  and  cherries  it 
will  be  necessary  to  watch  these  trees  as  well  as  the  cultivated  ones. 

It  is  evident  that  by  united  action  a  fungus  which  is  so  conspicuous 
and  so  slow  in  its  development  as  this  can  soon  be  controlled,  or  even  ex- 
terminated, if  a  united  fight  is  made  against  it.  To  assist  in  and  insure 
such  work  we  need  a  State  law  operating  against  these  contagious  diseases 
of  plants  just  as  we  now  have  laws  operating  against  similar  contagious 
diseases  of  animals.  It  is  believed  that  a  law  which  will  have  this  end  in 
view  can  be  framed  and  presented  to  the  next  legislature,  and  if  so,  it  ought 
to  have,  and  we  trust  will  have,  the  earnest  support  of  every  farmer  and 
fruit  grower  of  the  State. 
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NOTES  UPON  SOME  OTHER  FUNGOUS  DISEASES  WHICH 

ARE  PREVALENT. 

Black  scab  of  applb.— This  is  caused  by  the  fungus  Fusidadium 
dendriticum.  The  spores  are  produced  in  olive  green  patches  upon  the 
fruit  and  leaves,  and  even  upon  the  younger  branches  of  the  trees.  We 
found  a  luxurious  growth  of  the  fungus  producing  myriads  of  spores  upon 
Greenings  several  weeks  after  they  were  stored  in  our  cellar  last  fall.  It  is 
possible  that  conditions  may  be  such  that  these  spores  may  germinate  and 
spread  the  disease  to  the  uninfected  fruit  after  storing.  If  so,  this  may  ex- 
plain in  part  the  spotting  of  the  apples  after  they  are  barrelled. 

Experiments  at  the  Wisconsin  and  Michigan  Stations  in  1889  showed 
that  by  proper  spraying  much  of  the  injury  from  the  scab  fungus  can  be 
prevented. 

Mr.  Gk>ff  of  the  Wisconsin  Station,  recommends  as  the  results  of  his  ex- 
periments the  following  treatment :  "  Dissolve  one  ounce  of  copper  carbo- 
nate in  one  quart  ammonia  (strength  of  22°  Baume).  Keep  corked  tightly 
until  ready  for  use,  then  dilute  with  25  gallons  of  water.  Spray  once  just 
before  the  flowers  open,  a  second  time  just  after  the  petals  fall  and  repeat 
at  intervals  of  two  or  three  weeks  until  midsummer.  Wait  a  few  hours 
after  spraying  with  this  before  spraying  with  Paris  green  for  the  codling 
moth." 

Black  scab  of  pear.  This  is  especially  troublesome  on  Flemish 
Beauty  Pears.  It  is  caused  by  a  fungus  growth,  in  the  same  way  that 
apple  scab  is,  and  can  doubtless  be  checked  in  the  same  way. 

Peab  blight,  Fire  B  light,  occurs  everywhere  about  the  State,  and 
needs  no  description  from  us.  It  is  caused  by  the  action  of  bacteria  {Micro- 
coccus amylovorus).  The  only  remedy  known  is  to  cut  off  the  smaller 
limbs  a  foot  or  two  below  the  lowest  manifestation  of  the  disease,  and  to 
shave  out  the  spots  where  the  disease  appears  on  the  trunk,  cutting  deeply 
enough  to  remove  all  discolored  tissue.  A  good  precaution  is  to  disinfect 
the  knife  after  cutting  through  a  diseased  spot  by  dipping  in  carbolic  acid. 

The  same  bhght  attacks  apple  trees,  though  not  so  commonly  as  it  does 
the  pear.  An  outbreak  of  what  was  probably  apple  blight  was  reported  to 
us  from  the  southern  part  of  the  State.  The  same  treatment  is  recom- 
mended as  for  pear  blight. 

Strawberry  leaf-bliqht. — The  spotting  of  strawberry  leaves  is 
another  disease  familiar  to  every  one.  The  disease  appears  on  the  leaves 
as  small  reddish  or  purplish  spots,  which  increase  in  size  and  change  in 
color,  until  finally  they  are  from  one-sixth  to  one-third  of  an  inch  in 
diameter,  and  have  a  grayish  white  center,  surrounded  by  a  purple  border 
which  shades  off  into  a  reddish  brown  at  the  outer  edges. 
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Remedy, — ^The  disease  causes  moet  injury  by  attacking  tlie  new  growth 
of  plants  which  spring  up  first  after  the  berries  have  ripened.  This  in- 
jury can  be  much  lessened  by  in  some  way  destroying  the  old  infected 
leaves  as  soon  as  the  berries  are  picked.  This  can  be  readily  done  by  mow- 
ing the  leaves  close  to  the  ground,  and  burning  them  as  soon  as  they  have 
dried  enough.  Another  way  of  accomplishing  the  same  object  recom- 
mended in  the  Report  of  the  Department  of  Agriculture  for  1889  is  to  spray 
the  plants  with  a  solution  consisting  of  one  pint  of  sulphuric  acid  to  six 
gallons  of  water.  For  the  ordinary  gardener  the  method  of  burning  will 
be  found  preferable,  however. 

Several  other  fungus  diseases  occurred  about  Bui-lington  to  a  serious 
extent  last  summer,  which  were  harder  to  control.  Among  these  was 
Clover  Rust,  occurring  as  small  brownish  red  spots  on  the  leaves  of 
clover.  It  is  caused  by  the  fungus  Uromyces  Trifolii,  In  one  field  exam- 
ined in  October  it  was  hard  to  find  a  leaf  that  was  not  attacked  by  this 
fungus.  It  is  difficult  to  estimate  just  how  great  was  the  damage  from  this 
rust,  but  it  is  certainly  a  serious  disease  and  may  well  be  watched. 

llie  Currant  Rust  or  Leaf  Spot  Disease,  caused  by  the  fungus  Septoria 
Ribis  was  very  injurious  upon  the  currant  bushes  at  the  Experiment  Farm 
last  summer.  It  shows  as  whitish  spots  with  dark  centers  through  the 
middle  and  latter  part  of  the  summer.  The  leaves  began  to  fall  early  and 
the  bushes  were  nearly  naked  by  the  middle  of  September. 

The  Cane  Rust  was  very  injurious  to  Black  and  Red  Raspberries  and 
to  Blackberries.  This  is  a  disease  which  has  been  observed  but  little  until 
the  last  few  years,  but  which  threatens  to  be  very  injurious.  It  is  caused 
by  the  fungus  Oleosporium  necator.  The  disease  appears  first  on  the 
young  canes  as  small  purplish  spots.  These  enlarge  and  the  centers 
change  to  a  dirty  white.  On  the  older  canes  the  spots  often  merge  to- 
gether and  nearly  cover  the  surface  of  the  canes.  The  disease  appears 
similarly  on  all  parts  of  the  leaves. 

Ergot  was  very  abundant  on  rye.  This  is  caused  by  the  fungus  Clavi- 
ceps purpurea.  It  forms  the  conspicuous  black  *'  spurs  *'  on  the  head  which 
are  often  three-quarters  of  an  inch  in  length.  A  small  field  of  spring 
wheat  near  the  Station  was  also  badly  ergoted.  The  spurs  on  the  wheat 
were  smaller  and  thicker,  differing  in  shape  from  the  spurs  on  the  rye,  in 
about  the  same  way  that  the  kernels  of  the  two  grains  differ. 

It  was  found  v'ery  abundantly  on  various  species  of  native  g^rasses  also. 

The  loss  of  grain  or  grass  from  ergot  is  usually  comparatively  slight, 
but  where  it  occurs  very  abundantly  it  is  injurious  to  the  stock  eating  it, 
often  causing  abortion. 

The  grape  mildews,  the  Downy  mildew  caused  by  the  fungus  Peronos- 
pera  viticola,  and  the  Powdery  mildew  caused  by  Uncinula  spiralis  wer 
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both  observed  at  various  points  about  the  State,  and  did  considerable  dam- 
age in  some  cases  reported  to  us.  As  most  grape  growers  know,  these 
diseases  can  be  controlled  by  the  use  of  the  Bordeaux  Mixture  as  recom- 
mended for  the  potato  rot.  If  any  one  wishes  further  information  con- 
cerning these  diseases  or  their  remedies  we  shall  be  glad  to  answer  any 
letters  of  inquiry. 

The  Powdery  Mildew  of  the  cherry  caused  by  the  fungus  Podosphaera 
oxycantheae  was  found  doing  some  damage  upon  a  few  young  cherry 
trees.  It  was  observed  too  late  in  the  season  to  check  it,  as  could  doubt- 
less have  been  done  by  spraying  earlier. 

Hollyhock  Rust  caused  by  the  fungus  Puccinia  Malvacearuni  was 
found  in  several  places  in  and  about  Burlington.  This  disease  appears  as 
small  wart-like  swellings  on  the  lower  side  of  the  leaves  of  hollyhocks,  and 
when  these  become  numerous  the  leaf  may  die. 

These  swellings  vary  in  color  from  a  grayish-brown  to  a  dark-brown . 
In  size  they  vary  from  a  small  dot  to  the  size  of  a  pin-head  or  larger. 

This  fungus  is  of  a  peculiar  interest,  since  it  was  introduced  into  this 
country  only  a  comparatively  few  years  ago  from  South  America,  and  is 
graduaUy  spreading. 

We  collected  last  summer  plants  showing  specimens  of  the  diseases 
spoken  of  in  this  report.  We  shall  be  glad  to  distribute  these  as  long  as 
our  supply  lasts  to  persons  in  the  State  who  are  interested  in  these  diseases 
and  who  will  write  for  them,  stating  what  ones  they  wish. 

We  are  grateful  for  information  concerning  any  unusual  occurrence  of 
any  plant  disease.  Always  send  specimens  of  the  diseased  plants  when 
you  can.  Any  letters  of  inquiry  concerning  plant  diseases  or  remedies  for 
the  same  will  be  promptly  answered. 


REPORT  OF  THE  HORTICULTURIST. 


By  C.  W.  MINOTT. 


The  principal  work  in  this  department  during  the  past  season  may  be 
outlined  as  follows : 

I.  Comparatiye  tests  with  vegetables. 

II.  Conaparative  tests  with  small  fruits. 

III.  Test  with  Bordeaux  Mixture  in  connection  with  Paris  green  on 
potatoes. 

YBaSTABLR  TESTS. 

Comparative  tests  were  undertaken  with  the  most  common  varieties  of 
vegetables ;  all  were  planted  side  by  side  and  received  the  same  treatment 
throughout  the  season. 

Eight  hundred  pounds  of  a  complete  fertilizer  were  used  per  acre  on  the 
land  occupied  by  the  vegetables — applied  broadcast  and  harrowed  in,  and 
rows  were  then  marked  out  and  planted  without  any  other  application  of 
fertilizing  material. 
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TESTS  OF  VEGETABLES. 


Explanation  or  Abbretiations.— The  following  abbreTiatlons  are    used  for  tfae 

names  of  Seedsmen,  In  order  to  economize  spaoe : 

Alex O.  H.  Alexander ..Charlotte,  Vt. 

Aln.-. C.  E.  Allen BraUleboro,  Vt. 

RAW  ...Burrill  A  Whitman Little  Falls,  N.  Y. 

Bngg B.L.  Bran&Co Hpiingfield,  Mass. 

Bpee W.  Atlee  Burpee  &  Co Philadelphia,  Pa. 

Buist Robert  Buist,  Jr       Philadelphia,  Pa. 

Breck Joseph  Breck  &  Sons Boston,  Mass. 

Bar F.  Barteldes  A  Co ■•• • Lawrence,  Kan. 

Bdg Alfred  Bridfreman New  York,  N.Y. 

Bouk James  W.Bouk Greenwood,  Neb. 

Bush D.  I.  Bushnell  &  Co Ht.  Louis.  Mo. 

C.  Bro Currie  Bros Milwaukee,  Wis. 

Childs John  Lewis  Childs queens,N.  Y. 

Clev A.  B.  Cleveland  &  Co New  York,  N.  Y. 

Com W.  H.  Cornish  &  Co Newburffh,  N.  Y. 

Dreer Henry  Dreer Philadelphia,  Pa. 

Dini?. Din^ee  A  Conard  Co West  Grove,  Pa. 

Evtt. J.  A.  Everitt  A  Co Indianapolis,  Ind. 

Ely Z.  DeForest  Ely  &  Co Philadelphia.  Pa. 

Ferry D.  M.  Ferry  &  Co Detroit,  Mich. 

Fax M.  B.  Faxon-.* Boston,  Mass. 

Fam P.  J.  Famsworth Fairfax,  Vt. 

Faust H.  G.  Faust  A  Co Philadelphia,  Pa. 

Farq It  &  J.  Farquhar Boston.  Mass. 

Greff J.  J.  n.  Gregory Marblehead,  Mass. 

G.  &  R....Giddini»  A  Kead  Rutland,  Vt. 

Hen Peter  Henderson  &  Co New  York,  N.  Y. 

Hill H.  H.  HUl Isle  La  Motte,  Vt. 

Hov Hovey&Co Boston,Mass. 

Uors. F.  H.  Horsford Charlotte,  Vt 

Howe G.  D,  Howe North  Hadley,  Mass. 

Uosk Dr.  T.  H.  Hoskins,  Memphrema^Ofir  Seed  Farm — Newport,  Vt. 

Hal V.  H.Hallock,  Son  A  Thorpe Queens,  N.Y. 

Har Joseph  Harris  Seed  Co Rochester,  N.Y. 

Hicks D.  C.  Hicks North  Clarendon,  Vt. 

HlM Hiwranum  ManTg  Co NewYork,  N.  Y. 

I.  S.  Co.... Iowa  Seed  Co Des Moines,  la. 

Jer G.  W.  P.  Jerrard Caribou,  Me. 

J.  &  8 Johnson  &  Stokes Philadelphia.  Pa. 

Liv A.  W.  Livingston's  Sons Columbus,  Ohio. 

Low Aaron  Low Essex,  Mass. 

Land David  Landreth  &  Sons Philadelphia,  Pa. 

Leon. S.F.  Leonard Chicago,  111. 

Mle William  Henry  Maule Philadelphia^  Pa. 

M.  &  A....Moorehouse  &  Annis Rochester,  N.  Y. 

Me Maine  Experiment  Station Orono.Me. 

Minn Minnesota     '*  "      St  Anthony  Park,  Minn. 

Mich Michigan       ''  "'      Agricultural  College,  Mioh. 

Md Maryland      "  **      CoUege  Park,  Md. 

N.Y N.Y.State    **  *'      Geneva,  N  Y. 

Nel A.  C.  Nellis  &  Co New  York,  N.Y. 

Nott Richard  Nott Burlington,  Vt. 

N.  B.  &  G..]irorthrupjBraslan  &  Goodwin  Co Minnei4X>lis,  Minn. 

P.  &  W....  Parker  &  wood Boston,  Mass, 

Perry A.  D.  Perry  A  Co Syracuse,  N.  Y. 

Peirce. A.  G.  Peirce Burlington,  Vt. 

Piatt Theron  E.  Piatt Newton,  Conn, 

Price  A  R.Price  A  Reed Albany,  N.Y. 

Raw W.  W.  Rawson Boston,  Mass. 

Salz John  A.  Salser LaCrosse,  Wis. 

Sch.  &F...Schlegel&  Fotler Boston,  Mass. 

Sim J.  A.  Simmers Toronto,  Ont 

Sib Hiram  Sibley  &  Co Rochester,  N.Y. 

S.  AH Storrs  A  Harrison Painesville,  Ohio. 

Sta Vermont  Experiment  Station Burlington.  Vt 

Suf J.C.  Sulfem VoorhTes,  HI. 

Thor J.  M.  Thorbum  ACo NewYork,  N.Y. 

Till L  F.  Tillinghast La  Plume,  Pa. 

U.  8 U.  8.  Dep't  of  Agriculture Washington,  D.  C. 

Vick     ..  ..James  Vick Rochester,  N.  Y. 

Vau J.  C.  Vaughan Chicago,  lU. 

WiL Samuel  Wilson MecbanlcsriUe,  Fa. 
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POLE  BEANS. 

Six  varieties  of  Pole  Beans  were  planted  June  18,  in  rows  three  feet 
apart  and  one  foot  in  the  row. 

Carmine  Wax  proved  the  earliest,  but  as  grown  here  the  past  three  years 
it  has  not  been  as  prolific  as  Brocton  Pole,  although  the  pods  are  more 
showy  consequently  will  sell  better  in  market. 
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On  the  twentj-flrst  of  June  seventeen  varietiee  of  Beeta  were  sown 
in  drills,  sixteen  inches  apart,  and  fifteen  feet  long;  Bft«rwacds  thinned  so 
that  the7  stood  about  six  inches  apart  in  the  row. 

None  proved  better  than  Baatian'a.  Henderson's  Pine  Apple  does  not 
seem  to  be  well  established,  as  roots  of  all  shapes  were  taken  from  the 
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CARROTS. 

On  the  twentf-flret  of  June,  sixteen  varieties  of  coirote  were  sown 
in  drills  sixteen  inches  apart,  fifteen  feet  long,  afterwards  thinned  to  about 
six  inches  in  the  row. 

Tbe  Danvera  prored  the  most  satiuftictory. 
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POTATOES. 

The  tubers  used  for  seed  in  the  comparatiTe  trials  this  season,  were  all 
grown  at  the  Station,  the  preTious  season,  under  similar  conditions ;  all 
housed  in  the  same  cellar,  and  treated  alike  throughout  in  ail  particular. 

During  cold  weather,  from  the  1st  of  December  to  the  1st  of  May,  the 
aTerage  tempei-ature  of  the  storage  cellar  was  about  88°  F.;  from  the 
1st  of  May  to  the  26th,  the  average  temperature  was  about  45°. 

On  May  29th  we  commenced  to  cut  tubers  for  seed,  and  in  all  cases  where 
possible  two-eye  pieces  were  used ;  the  limited  number  of  tubers  in  some 
cases  necessitated  the  using  of  small  whole  tubers,  or  pieces  cut  to  one  eye. 

On  May  80,  all  varieties  were  planted  in  rows  three  feet  apart  and  one 
foot  in  the  rows,  covered  about  two  inches  deep.  In  the  after  cultivation 
the  furrows  were  filled  up,  and  on  the  16th  of  July  a  double  mould  board 
plow  was  run  between  the  rows,  ridging  them  up  somewhat. 

October  8rd  and  4th,  all  varieties  were  dug  and  placed  in  cellar.  January 
1st,  all  varieties  were  looked  over,  record  made  of  decayed  tubers,  weight 
taken  of  merchantable  and  unmerchantable,  also  specific  gravity ;  from 
the  weights  taken  at  this  time,  the  tubers  being  dry  and  free  from  dirt,  tlie 
yield  per  acre  was  reckoned,  calling  14,520  hills  a  full  stand. 

Owing  to  a  clayey  section  across  the  piece,  it  seems  advisable  to  divide 
the  varieties,  viz. :  those  grown  on  the  more  heavy  clay  and  those  on  the 
light  clay  loam. 

The  most  important  data  collected  are  given  in  the  following  tabulations : 
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TOMATOES. 

Thirty  varieties  of  TomatoeB,  five  plants  of  each,  were  set  in  the  field 
June  18,  in  rows  six  feet  apart  and  five  feet  in  the  row. 

Green  Mountain  gave  the  first  10  ripe  fruit.  Although  early  it  is  not  a 
profitable  variety  to  grow,  being  wrinkled  and  irregular  in  form. 

Fulton  Market  may  be  included  in  the  san^  class,  although  not  quite 
so  wrinkled. 

The  tests  this  season  bear  out  the  conclusions  of  last  season's  tests,  viz; 
that  in  the  varieties  of  recent  introduction  we  have  nothing  that  is  better 
than  Livingston's  Paragon,  Perfection,  etc. 

The  Ignotum  is  the  only  exception,  it  certainly  equals  the  above,  and 
further  tests  may  prove  that  it  excels  them. 

The  data  collected  during  the  season  are  given  in  the  following  table  : 


2873 
2863 
2866 
2888 
2868 
5351 
5350 
5353 
2871 


Acme 

Advance 

Atlantic  Prize 

Beauty 

Buist's  Beauty 

Canada  Victor  . 

Chemin 

Early  Ruby 

Essex  Hybrid 

2874|Ex  Early  orCluster 

2887'Favorite 

2875  Fulton  Market .... 

5354  Glen  Cove 

2877  Golden  Queen . .  . 
5385 Green  Mountain.. 

Haine'sNo.  64.... 

lenotum 

Matchless 

New  D*f  Champion 

New  Peach 

New  Zealand  Fig. 

Optimus 

Paragon 

Perfection 

Prelude 

Puritan 

Shah 

Table  Queen 

Trophy 

Yellow  Cherry. -- 


2880 
2881 
2800 
2895 
2897 
2898 
2899 
2904 
5255 
2905 
2906 
2918 
5357 
5356 
5358 


Low 

Mich. 

Liv. 

Greg. 

Bpee. 

Liv. 

Gidd. 

N.B&G 

Mich. 

Bpee. 

Liv. 

(C 


2 
2 
2 
2 
2 
2 
2 
2 
2 


<< 

2 

Ferry 

2 

Liv. 

2 

it 

2 

Hors. 

2 

Raw. 

2 

Hen. 

2 

(( 

2 

*i 

2 

Hal. 

2 
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TURNIPS. 

Seed  of  the  following  varietiee  of  turnips  were  sown  on  June  IT,  i 
drilla  16  inches  apart,  25  feet  in  litngth.  Afterwards  thinaed  to  about  si 
inchee  in  the  row. 

The  tabulation  following  givea  the  data  collected  during  the  eeoaon  x 


2931  E 


Aberdeen    (or     Scotch 

Yellow). _..  

EarbeBt       Bloonisdole 

Bed  Top 

Early   Snowball 

Lacrosse 

White,  a  weeki. 

2BM|    "       Milan 

5565  Golden  BaU  (or  Orange 

i    J«Uy 

2925  Milk 

2M4.Hontinagnr 

2927  New  Had  Top  Olive. .  _ 
8930,  "  "  StrspLeaf.. 
2929  Red  Top  White  Globe. 

2931,  White  Egg 

2«S2  White  t^y 


ffi 


0-  8 

8-  3.3 
2-10.8 


2-  0.S 
&-12.1 
S-U.2 
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SWEDISH  TURNIPS. 

Seeds  of  the  following  T&rietiea  of  Swedes  were  sown  oa  June  17  in 
drills  16  incliea  apart,  23  feet  in  length;  afterwards  thinned  to  aboat  10 
inches  in  the  row. 


2937 

2S38 
2638  A 


S945 
!»46 


Bloomsdale  Swede  _ 

Bread-Stone 

Budlong'a  White, -- 

Oolden  Swede 

Golden  Crown 

Heavy  Cropper 

Imp.  Purple  Top... 

Mammoth  Russian  _ 

Melting  Swede 

Monarch 

Westbury  Swede. -- 
White  Swede  (or  Rut 


^ 

1 

1 

f 

1 

^ 

& 

?f 

.riT 

Uoare 

areg. 

17 

n 

Land. 

17 

Bpee. 

17 

28 

Greg. 

22 

V» 

Moore 

17 

Mle. 

17 

SH 

It- 

17 

17 

23 
21 

17 

M 

17 

22 

Moore 

17 

m 

Low 

17 

2S 

Sib. 

17 

28 

i-  i.i 

6-  4.8 

7-  » 

0-  S.218 
6-13.1 

7-  3.3'17 
6-lB  1 18 
2-11.  lU 
2-  3.816 
5-  1.3,16 

8-  8.3,18 
4-  e  110 
7-  1.21* 

S-0  'is 
8-16  lia 


1-11.2  16      4-  8.2 


3-13 
1-10.8 

4-  3 
i-  8.S 
8-  8.3 
3-  5.2 
8-  3.3 
3-  6.3 
8-  1.3 

5-  4 
8-  4.3 
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VERMONT  AND  MARYLAND  POTATO  TEST. 


LATITUDB,  ITS  EFFECT  UPON  THE  FBODUCTiySNESS  OF  POTATO  TUBERS. 

An  experiment  was  commenced  in  theBpring  of  '88,  in  connection  with 
the  Maryland  Experiment  Station,  to  test  the  relative  value  of  Northern 
and  Southern  potato  tubers. 

Seed  tubers  were  exchanged  in  each  case  that  had  been  grown  the  year 
previous  at  the  home  station,  but  which  had  been  obtained  at  the  first  from 
different  sources. 

The  test  was  continued  the  past  season,  and  to  eliminate  the  error  of 
seed  tubers  from  different  sources,  the  tubers  exchanged  were  selected  from 
both  Vermont  and  Maryland  tubers  grown  in  '88  at  the  home  Station. 

At  the  Vermont  Station  the  land  was  ploughed,  harrowed  over,  then  a 
complete  fertilizer  was  applied  broadcast  at  the  rate  of  800  lbs.  per  acre,  and 
harrowed  in  ;  rows  were  furrowed  out  three  feet  apart,  tubers  were  cut  to 
two  eyes  and  the  duplicate  of  each  variety  made  to  weigh  the  same;  planted 
May  80th,  eighteen  inches  apart  in  the  row  and  covered  about  four  inches 
deep. 

The  season  was  quite  favorable  for  the  growth  of  the  potato  on  this 
variety  of  soil,  viz.:  light  clayey  loam.  On  heavier  soils  blight  and 
the  subsequent  decay  of  the  tuber  prevailed  to  a  considerable  extent. 

This  special  plat  received  the  same  treatment  as  the  large  field  contain- 
ing the  variety  tests,  viz. :  the  application  of  the  Bordeux  mixture  with 
Paris  green,  and  fortunately  the  vines  suffered  but  very  little,  if  any,  from 
the  blight. 

The  potatoes  were  all  dug  on  October  8rd,  each  variety  placed  in  a  box 
by  itself,  and  removed  to  the  root  cellar  when  thoroughly  dry. 

At  the  Maryland  Station,  a  fertilizer  composed  of  dried  fish  and  muriate 
of  potash  was  applied  to  the  plat,  at  the  rate  of  850  lbs.  of  fish  and  300  lbs. 
of  potash  per  acre ;  this  was  applied  broadcast  and  harrowed  in.  The  rows 
were  three  feet  six  inches  apart  and  the  pieces  of  seed  tubers  dropped  once 
in  eighteen  inches.  These  were  planted  on  the  Idth  of  April  two  eye  pieces 
being  used  and  duplicates  made  to  weigh  alike. 

In  a  few  cases,  the  Maryland  tubers  being  small,  a  whole  tuber  was 
used  after  cutting  out  all  eyes  but  two,  and  they  were  covered  about  four 
inches  deep. 

No  date  was  given  of  the  time  of  digging  the  Maryland  seed. 

In  comparing  the  results  it  will  be  seen  that  Northern  grown  seed  still 
holds  the  position  taken  last  season.  It  is  proposed  to  continue  the  tests 
another  season  under  like  conditions.  Following  is  the  result  of  the  test 
in  tabular  form  : — 
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BORDEAUX  MIXTURE  WITH  PARIS  GREEN. 

The  results  last  season  were  so  favorable  from  the  use  of  the  Bordeaux 
mixture  in  preventing  or  rather  checking  the  action  of  the  potato  blight 
{Phytophthora  infestans),  that  it  was  decided  to  commence  operations  the 
present  season  before  the  blight  showed  itself. 

On  July  8  the  potato  bug  {Doryphora  decemlineata),  had  become  quite 
numerous,  and  it  was  decided  to  give  the  first  application. 

The  mixture  was  made  up  after  the  following  formula  : 

Copper  sulphate  (blue  vitriol  or  Wue  stone) 6  pounds. 

lime ^ 4       " 

Water 22  gallons. 

Careful  directions  for  mixing  and  applying  are  given  in  the  Botanist's 
report,  so  we  will  not  give  them  here. 

To  8  gallons  of  this  mixture  \  oz.  of  Paris  green  was  added,  kept  con- 
stantly stirred  and  applied  to  the  vines  with  a  common  watering  pot;  ^ 
oz.  was  used  at  first,  but  did  not  seem  of  sufficient  strength  to  kiU  the 
larvae. 

Using  i  oz.  of  Paris  green  to  8  gallons  of  the  mixture  made  a  solution 
of  1  to  96,  which  is  twice  as  strong  as  is  recommended  when  Paris  green  is 
used  alone. 

Care  should  be  taken  in  using  a  solution  stronger  than  1-  200,  unless 
one  is  well  satisfied  that  a  stronger  solution  will  not  injure  the  vines,  and 
that  it  is  necessary  to  kill  the  larvsB. 

Three  more  appHcations  were  made  during  the  season  on  the  f oUowing 
dates:  July  18th,  August  1st  and  August  18th. 

The  results  were  very  satisfactory.  Black  spots  on  the  leaves  from 
the  first  of  August  showed  that  the  blight  fungus  was  present  in  all  parts 
of  the  field,  ready  to  spread  as  soon  as  the  weather  was  favorable 

On  an  adjoining  plot  which  was  not  sprayed  it  did  spread  in  the  latter 
part  of  August,  kilUng  all  the  vines  within  a  week,  but  it  did  not  spread 
on  the  treated  field,  and  these  vines  remained  green,  excepting  the  scat- 
tered black  spots  on  the  leaves  until  kiHed  by  frost.  In  the  tabulations 
given  on  potatoes,  is  combined  the  results  of  this  test;  the  number  and 
weight  of  decayed  tubers  is  given  for  each  variety. 

Combined  in  the  Botanist's  report  is  the  results  obtained  from  the 
above  mentioned  plat  adjoining  the  large  field  treated;  this  brings  out  more 
fuUy  the  effect  of  the  mixture,  and  is  well  worth  the  careful  study  of  every 
potato  grower. 
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THE  FRUIT  DEPARTMENT. 

The  winter  of  1889-90  was  not  favorable  for  small  fruits,  especially  in 
the  situation  occupied  by  them  at  this  Station.  The  field  being  situated  on 
the  crest  of  a  hiU,  has  the  full  sweep  of  the  wind  for  many  miles.  While 
we  had  but  little  snow  in  any  place  during  the  winter  none  stayed  on  this 
field  over  ten  hours.  Ck)nsequently  very  little  protection^was  afforded  the 
roots  of  plants,  and  a  good  test  was  g^ven  the  Tarieties. 

All  the  apples,  pears,  plums,  cherries,  currants  and  gooseberries  were 
uninjured.  Arch  Duke,  Early  Richmond  and  Montmorency  of  the  cher- 
ries gave  the  first  fruit. 

The  following  list  of  grapes  produced  from  one  to  three  clusters : 


Agawam, ' 

Ck>ttage, 

Early  Victor, 

Moore's  Diamond, 

Amber  Queen, 

Concord, 

Hartford, 

OtheUo, 

Black  Eagle, 

Delaware, 

Ives, 

Wyoming  Red. 

Barry, 

Eaton, 

Lady, 

Clinton, 

Elvira, 

Moore's  Early. 

BLACKBERRIES. 

Of  the  list  of  blackberries  gplven  in  our  report  for  1889,  Snyder,  Stone's 
Hardy  and  Taylor's  Prolific,  withstood  the  winter  almost  perfectly;  all  of  the 
other  varieties  were  so  injured  that  we  c&nnot  recommend  them  unlees 
protection  can  be  given. 

DEWBERRIES. 

Both  varieties  of  dewberries.  Mammoth  and  Lucretia,  were  killed  to 
the  ground. 

CURRANTS. 

All  currants  withstood  the  winter  without  injury.  Fay's  Prolific  and 
Cherry  are  the  most  desirable  red  varieties ;  White  Qrape  the  best  white 
variety,  and  Black  English  a  good  black  variety. 

GOOSEBERRIES. 

The  varieties  withstood  the  winter  well,  but  have  made  a  slow  growth 
and  require  further  test. 

RASPBERRIES. 

All  raspberries  were  more  or  less  winter  killed.  Turner  and  Cuthbert 
giving  the  best  results,  also  the  largest  returns  in  fruit,  and  in  our  tests  so 
far  prove  the  most  desirable  varieties  to  grow  for  the  home  garden.  Turner 
being  too  soft  to  ship  any  distance.  Caroline  proves  the  best  yeUow  variety. 

The  blackcap  have  proved  a  failure  in  their  present  situation  and  will 
r  oqiure  further  trial. 
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^  STRAWBERRIES. 

Of  the  forty-four  Yarieties  of  strawberries  grown  Bubach  and  Haver- 
land  have  given  the  beet  satisfaction  and  are  worthy  of  further  trial. 
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